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ABSTRACT 

Exaiined vere the effects of verbal labels alone and 
in coibination vith two types of instruction on the concept 
attainment of 80 educable sentally retarded and 80 nornal boys of 
school age satched for lental age. For learning the concept 
"equilateral triangle** Ss vere randonly assigned to one of four 
experinental treatment conditions: verbal labels and instruction on 
pentagon labels, verbal labels and instruction on equilateral 
triangle labels, verbal labels only, and verbal labels and 
instruction on cutting tool labels (control) • Administered vas the 
Equilateral Triangle Test Battery, vith subtests measuring concrete, 
identity, and classificatory concept attainment. Analysis of test 
scores Indicated the following findings: (1) as hypothesized, boys of 
higher mental age performed better than boys ir^ith lover mental age; 
(2) as hypothesized, there was no significant iSIfference in the mean 
scores of the educable retardates and normal Ss; (3) the hypothesized 
treatment effect vas found only for the vocabulary measure of the 
formal level subtest; and (4) the normal boys performed at the 
classificatory level while the retardates did not. Included in the 
eight appendixes are drawings of stimulus materials, samples of 
instructional lessons, and teacher evaluation forms. (Author/CL) 
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STATEMENT OF FOCUS 



Individually C ^.dtd Education (I6B) li a naw conprahanilva 
■yiitam of alanenta ^ education . The following eoaponanta of tha 
IGIS lyitam ara In varying atagai of davalof»ant and inplamantatlont 
a naw organisation for Instruction and ralatad adalnlstratlva 
arrangamanti; a nodal of Instructional programing for tha Indi- 
vidual studant; and curriculum coaponants In praraadlng* raadlng* 
aaehtaatlcs* notlvatlon* and anvlronnantal aducatlon. Tha davalop- 
nant of othar curriculum componants, of a systam for msnaglng In- 
;Structlon by computar, and of Instructional strataglas Is naadad 
to complate tha aystam. Conti.nulng prograasMtlc rasaarch Is raqulrad 
to provlda a sound knowladga base for tha components undar davalop- 
mant and for Icproved sacond ganaratlon componante.- Finally, sys- 
tematic Implamtntatlon Is essential so that the pfoducts will function 
properly In tlte IGE schools. 

The Center plans and carries out the research, development, 
and implementation components of Its IGE program In this sequence} 

(1) Identify the needs and delimit the component problem area; 

(2) assess the possible constraints— financial resources and avail- 
ability of staff; (3) formul'^ce general plans and specific procedures 
for solving the problems; (4) secure and allocate human and material 
reuources to carry out the plans; (5) provide for effective coaMuni- 
catlon among personnel and efficient menagement of activities and 
reuources; and (6) evaluate the effectiveness of each activity and 
its contribution to the fotal prograt. and correct any difficulties 
through feedback mechanisms and appropriate management techniques, 

A self-renewing system of elementary education is projected in 
each participating elementary school, i.e., op« which Is less dependent 
on external sources for direction and is more responsive to the needs 
of the children attending each particular school. In the IGE schools, 
Centisr-developed and other curriculum products compatible with the 
Center's instructional programing model will lead to higher morale 
.and job satisfaction among educational personnel. Each developmental 
product makes its unique contribution to lOB as it is implemented in 
the schools. The various research components add to the knowledge of 
Center practitioners, developers, and theorists. 
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Eighty c'.ducablc mentally retarded and 80 normally developing boys 
of two diff event mental age levels pavtici-patcd in the experiment. The 
ttialii objective of the study was to ascertain the effects of verbal labels 
alone and verbal labels with two Idndn of instructions on concept attain- 
ment. The concept assessed x^ac that of o quil^ toral r ria n Rle . Tlic boys 
within each mental age level of each classification were randomly pssigned 
to one of four experimental trcatmnt conditions: 

I. verbal labels •!• instruction on pentap on libels 

II. verbal labels + instruction on equila teral trinngle labels 
III. verbal labels only 

IV. vcrl-al labels -I- inritruction cn cu tting; tool labels (control) 
Upon completion of the instruction in each treatment, the boys 
were given five subtests of the Equilateral Triangle Test Battery. This 
battery has one subtest for each of three successively higher levels of 
concept attainment (concrete, identity, and classlficatory) and two sub- 
tests (attribute discrimination and vocabulary) f jr attainment at the 
formal level which Is the highest level. Thus the dependent measures 
were the total number of Items correct on the Tlve subtests. 

An analysis of the test scores indicated that, as hypothesized, boys 
of higher mental age performed significantly better than boys of lower 
mental age on all five <:csta. Alao, as hypothesised, a significant differ- 
ence In the mean scores of the educable retardates and normal subjects 
was not observed on any of the measures. The hypothesiaod treatment effect 
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vas found only for the vocauulary measure of the formal level subtejt; 
however, two significant Interactions were also ob.«ir>rved, normal/EMR x 
treatment on the dasslflcatory level subtest and MA x treatment on the 
vocabulary measure of the formal level subtr^st* The normally developing 
boys performed at tlie dasslflcatt^ry level as hypothesised, the mentally 
retarded did not. The Interaction Involving vocabulary resulted primarily 
from the performances of the high and low MA boys. The results were dls- 
eusB'tfd In terms of possible educational Implications* 
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Chapter 1 

INTRODUCTION 

School-age children, both nomal and exceptional, have long been 
the focal point of' the research activities of educational psychologists. 
One area of concern that has received a great deal of attention by 
psychologists is that of concept learning. For the past few years a 
major endeavor at the Wisconsin Research and Development Center for 
Cognitive Learning has been to understand the processes Involved in 
children's concept learning. 

Knowledge about concept learning is incomplete. This may be 
attributed to the fact that concepts are complex and that many oper- 
ational definitions of concepts are used in various experiments. 

Vinacke (1951), defines a concept as, 

. . . selective mechanisms in the mental organization of the 
individual, tying together sensory impressions, thus aiding in 
the identification and classification of object, . . . they 
are linked with symbolic responses which may be activated with- 
out the physical presence of external objects, . . . concepts 
can be names — can be detached from specific instances . . • 
and used to manipulate experience over and beyond the more 
simple recognition function [p. 5]. 

Bruner, Goodnow, & Austin (1956), define a concept as, 

... a network of sign-significant inferences by which one 
goes beyond a set of observed critical properties exhibited 
by an object or event in question, and thence to additional 
inferences about other unobserved properties of the object 
or event [p. 244]. 

For the purposes of the present discussion, the writer will use 
the definition developed by Klausmeler, Ghatala, & Frayer (in press). The 
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term concept Is usedi 

to designate both mental constructs of individuals and also 
identifiable public entities that comprise part of the sub- 
stance of the various disciplines. Thus, the term concept is 
used appropriately in two different contexts ... we define a 
concept as ordered information about the properties of one or 
more things — objects, events, or processes — that enables 
any particular thing or class of things to be differentiated 
from, and also related to, other things or classes of things 
[in press]. 

The Wisconsin model of conceptual learning and development 
(Klausmeler, Ghatala, & Prayer, in presp) provides the necessary theoret- 
ical framework for the present study. The Wisconsin model delineates 
four invariant and successive levels of obtaining the same concept. The 
four levels are concrete, identity, classlflcatory, and formal. The 
levels differ in both Incluslveness and level of abstraction. Each level 
presumes mastery of the preceding level. Figure 1 represents an over- 
view of the structure of the model, 

Examination of the tftodel indicates that in order to attain a concept 
at the concrete level, an individual must be able to attend to, discrim- 
inate, and remember the stimulus that was discriminated. Furthermore, 
the same operations need to be present for attainment of a concept at 
each of the successively higher levels. The additional higher level op- 
erations necessary for attaining a concept at the identity, classlflcatory, 
and formal levels are the operations of hypothesizing, evaluating, and 
generalizing. It is noted that as the learner progresses from one attain- 
ment level to another what is operated on and remembered changes. "That 
is, the operations are carried out on more sharply differentiated and 
abstracted stimulus properties at the four successive levels [Klausmeler, 
et al. , in press]." 
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A more detailed examination of the model indicates the operations 
required for attaining a concept at each of the four levels. Attainment 
of a concept at the concrete level necessitates that an individual "cognize 
an object that he has encountered on a prior occasion [Klausmeier, et al» 
in press]." 

The object is usually a physical object but need not be so, it may 
be a representation of the object • In order for mastery to occur at the 
concrete level, an individual must attend to the object, perceive the 
distinguishing characteristics of the stimulus and remember the dieting- ^ 
uishing characteristics. "The concept at this level may or may not be 
associated with the concept label, depending on whether it has been as- 
sociated with the concept [Klausmeier, et al., in press]." 

Concept attainment has been reached at the second level, i.e.. 
Identity level s wlien the individual can "coEn^ze an object as the tame 
one previouGily encountered when observed from a different perspective 
or sensed in a different modality [Klausmeier, et al., in press]." The 
additional operation which distinguishes the identity level from the 
concrete level is that an individual not only discriminates various forms 
of the stimulus object Jrom other objects, but also generalizes various 
forms of the object as being equivalent. 

At the cl asslficatory level , concept attainment is assumed when an 
individual is able to "respond to at least two different instances of the 
same class as equivalent even though he nay not be able,, to describe the 
basis for his response [Klausmeier, et al., in press]." Attainment at 
this level incorporates the operations present at the two lower levels 
plus one additional operation. The operation requires that an individual 
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roust now generalize to at least two different instances as being equiva- 
lent in some manier. 

Attainment of a concept at the formal level is inferi when an 
individual "can givfc the name of the concept, can name its intrinsic or 
societally accepted defining attributes, can accurately designate in- 
stances as belonging or not belonging to the set, and can state the basis 
for their inclusicm or exclusion in terms of the defining attributes 
[Klausmeier, et al., in press)." At this, the highest level of concept 
attainment, an individual must be able to name the concept and label its 
defining attributes. While it is not necessary that the learner be able 
to provide the concept labels and labels for the defining attributes at 
the three lower levels of concept attainment (concrete, identity, and class- 
ificatpry), it is a requisite for concept attainment at the formal level. 
Furthermore, the leorner is also expected to be able to "differentiate 
among newly encountered instances and noninstances on the basis of the 
presence of absence of the defining attributes [Klausmeier, et al., in 
press]." 

Thus we see that the operations of discriminating the attributes and 
being able to provide the appropriate labels for the attributes is es- 
sential for concept attainment at the formal level. This is a necessity 
whether the learner infers the concept from cognizing the common attributes 
from positive instances, or through evaluating and hypothesizing about the 
relevant attributes. The type of strategy employed by an individual will 
depend upon his age, the kind of instructions he received, and his experi- 
ences with the concept (Klausmeier, et al., in press). 

The model further presumes that the individual who attains a concept 
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only to the concrete or identity level may extend and use the concept in 
solving simple, perceptually-based problems. Furthermore, once the in- 
dividual acquires a concept at either the classificatory or formal level 
It may be extended and uocd in cognizing supraordiiiate-subordinate rela- 
tionships, and cause-and-«ffect or correlational relationships. The 
concept may also be used to generali^se to positive instances and discrim- 
inate noninstances, and in problem-solving situations. 

Pnvpose 

Tlie mentally retarded child has been characterized as being qualita- 
tively and quantitatively different from his normal peers in conceptual 
ability. Cutts (1959), writes. 

There is no question but what the range of ability in conceptuali- 
zation is much narrower with the defective mentally retarded child 
than with the average or superior, and the generally lower capacity 
is one of the aopectc of intellectual functioning of tUio child 
that differentiates him qualitatively as well as quantitatively 
from the child within the average or above range [p. 317]. 

The present study investigated this difference in terms of the model of 
concept learning developed by Klausmeier and others (in press) at the 
Wisconsin Research and Development Center for Cognitive Learning. The 
present experiment is unique in that it is the first attempt to use the 
tests of the Wisconsin model of cognitive operations for assessing level 
of concept attainment on a population of educable mentally retarded sub- 
jects. Furthermore, the present study was designed to provide direct 
information regarding concept attainment of educable mentally retarded 
children and Indirect information regarding the applicability of the 
tests. 



The purpose of the present study was to investigate the effects of 
verbal labels alone and verbal labels with two kinds of instructions on 
the conctpt attainment of cducable mentally retarded and normal male 
subjects of the same ment£il age. 

The specific questions which the experiment sought to answer were: 

1. What is the effect of normal vs. retarded mental development on 
concept attainment? * 

2. What is the effect of higher vs. lower mental age on concept 

r 

attainment? 

3. What is the effect of various kinds of instruction on concept 
attainment? 

4. Is there an interaction between level of mental age and normal 
V8« retarded mental development? 

5. I8 there an interaction between kindd of instructioa and aoruial 
vst retarded mental development? 

6. Is there an interaction between kinds of instruction and higher 
V8« lower mental age? 

7. Is there an interaction among kinds of instruction, normal vs. 
retarded mental development, and higher V8# lower mental age? 

Based upon the preceding questions, the following hypotheses are 
offered for each of the three main^effect questions. 

1. There will be no difference between normally developing and men- 
tally retarded boys on concept attainment. 

2. Higher MA boys will perform significantly better than lower MA 
boys on concept attainment. 
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3* The rank order of the treatments from lowest to highest will be 
control, verbal labels only, verbal labels with Instruction pertaining to 
pentagon , and verbal labels with Instruction pertaining to equilateral 
triangle ; also the last two treatments will result in significantly 
higher concept attainment that th^ control group* 

No hypotheses are entertained for questions A~7. 

Method 

A pilot study was conducted to assure that Wessons and other experi- 
mental procedures functioned properly with a target sample of subjects. 
The methodology of the main study was based ipon the results of the pilot 
study. 

The subjects of the main study consisted of 80 educable mentally re- 
tarded (EMR) boys and 80 normal boys chosen from various schools within 
the Milwaukee Public School system. Subjects within each classification 
were stratified into high and low MA levels based upon tha results of 
standardized test scores. The subjects at each MA level of each classifi- 
cation were then randomly assigned to one of four treatment conditions* 
These included; 

I. verbal labels •¥ instruction on pentagon labels 
II* verbal labels + instruction on equilateral triangle labels 
III* verbal labels only 
IV. verbal labels + instruction on cutting tool labels (control group) 
Upon completion of the treatments, the subjects received a battery of 
Center developed tests on the equilateral triangle (Klausmeler, Ingison, 
Sipple, & Katzenmeyer, 1972)* Performance on the levels subtests of this 
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battery was used as the dependent measure. The treatments and subsequent 
dependent measures were administered in small groups as necessary to be 
appropriate for the subjects' mental age. 

(Th^ original intent of the e .perimenter was to conduct analyses on 
the subtests for each of the four levels of concept attainment and on the 
two uses subtests of the attained concept. Upon obtaining very low relia- 
bility coefficients for the uses subtests, the analysis of these results 
was discontinued. Therefore, the analyses were conducted on the subtests 
of each of the concrete, identity, and classificatory levels, and two sub- 
tests of the formal level of conr;ept attainment.) 

The stratifying variables of mental age and classification (i.e., 
EMR or normal) and the independont variable of kind of instruction resulted 
in a 2 X 2 X 4 completely crossed design with fixed effects. Five analyses 
of variance were carried out to determine the effects of level of mental 
age, EMR vs. normal classification, and instructions for performance 
according to the levels of concept attainment. Post-hoc analyses were 
conducted using Tukey's (1949) procedure for pairwise comparisons. 

Significance of the Study 
The present experiment was designed to study the effects of verbal 
labels alone and also verbal labels with two kinds of instructions on the 
concept attainment of EMR and normal boys of the same mental age. The 
results may therefore have implications for curriculums designed for use 
with educable mentally retarded children. Furthermore, the present study 
was conducted to extend knowledge about the effects of verbal labels (with 
or without Instructions) in concept learning. 

ERIC 
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Chapter II 
REVIEW OF RELEVANT RESEARCH 

Thr. pu.:pose of chapter II Is to provide a definition oi. mental re- 
tardation and to de&cribe the educable mentally retarded child. The rela- 
tionship between language and the conceptual learning and development 
model (CLD) is examined along with a review of relevant studies ascer- 
taining the effects of verbal labels on concept learning. 

Mental Retardation Defined 
The study of the mentally retarded child has been an area of interest 
to both cducatora and pcycUologists allUe ever since Jean Itard began ed- 
ucating the Wild Boy of Aveyron in the 19th century. With the increased 
interest in the study of the mentally retarded, numerous definitions from 
many different perspectives have emerged. Definitions differ according 
to the orientation of the writer. Some have their foundation in medical 
and psychological terminology while others approach mental retardation 
from a social or legal perspective. For example, an early investigator in 
the area, Tredgold (1937), defined mental retardation in terms of the de- 
gree of social adequacy t Tredgold defined mental retardation as 

a state of Incomplete mental development of such kind and degree 
that the Individual is Incapable of adapting himself to the normal 
environment of his fellows in such a way to maintain existence 
Independently of supervision, control or external support [p. A]. 

Similarly, Benda, almost two decades later, defined mental deficiency 

in terms of 
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3 person who Is incapable of managing himself and his affairs i 
or being taught to do 80| and who requires supervision i control i 
and care for his own welfare and the welfare of the community 
1195A, p. 1115]. 

Benoit (1959) offers a definition of mental retardation stated in 
terms of Hebb's (19A9) theory of the organization of behavior. Benoit 
writes: 

a deficit of intellectual function resulting from varied intra- 
personal and/or extrapersonal determinants i but having as a 
common proximate cause a diminished efficiency of the nervous 
system thus entailing a lessened general ca,^aclty for growth 
in perceptual and conceptual interpretation and consequently 
in environmental adjustment [p. 361] • 

Mental^ retardation has been defined from a psychometric perspective 

also. This allowed workers In the field who prefer a single-dimension 

basis to specify a quantitative standard as to who is mentally retarded 

and who is not. Robinson &. Robinson (1965) are of the opinion that this 

approach allows for 

slmplicityi ease of communication! and well-defined normative 
groups for comparison. Most important i it recognizes that 
intelligence tests have provided an index of intellectual 
development which communicates the greatest amount of in- 
formation about the intellectual status of a child in the 
least amount of time [p. 31]. 

Though it may seem advantageous to use a psychometric approachi it 
must be remembered that such an approach does not take into consideration 
the fact that an IQ score must be viewed as a point falling on a continuum 
of mental ability i not as a description of a discrete class of intellect- 
ual functioning. Furthermore i it must be remembered that all psycholo- 
glcal testing Is subject to measurement errors (Robinson & Robinson* 1965). 

Mo one definition will ever gain complete acceptance by all concerned 
with the study of mental retardation. The definition chosen by the exper- 
imenter is the most recent and widely accepted. Published by the American 
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Association on Mental Deficiency (AAMU) , mental retardation is succinctly 
defined as "subaverase general intellectual functioning which originates 
during the developmental period and is associated with Impairment in a- 
daptive behavior [Heber, 1961a, p. 3]." The key phrase in Heber's defin- 
ition is "impairment In adaptive behavior." That Is, impairment in the 
Individual's ability to adapt to the demands of both the social and 
natural environment. Impairment In adaptive behavior may be expressed in 

either learning, maturation and/or social adjustment (Heber, 196Hi). Such 

h 

impairment is related to the age of the Individual, i.e., during the school 
years, the impairment is expressed in terms of learning diff^culties while 
during adulthood, the impairment manifests itself in terms of difficulty 
with the economic and/or social demands of the environment. 

Robinson & Robinson (1965) in analyzing Heber's definition bring to 
light the following points: 

1. The definition is "specifically developmental in approach, . . . 
the present definition stresses the development and emergence of new facets 
of human functioning as the individual grows up [p. 35]." 

2. The AAMD definition eludicates the idea that "a diagnosis of 
mental status should be a description of present behavior and specifically 
disavows the notion of potential Intelligence [p. 35]." 

3. Heber's formulation of mental retardation relies upon objective ' 
tests of intellectual abilicy. The two most common instruments used to 
measure intelligence are the Wechsler Intelligence Scales for Children 
(Wise) and the Stanford-Binet. The AAMD definition combines the mental 
test score with other indices of performance (e.g., measures of motor 
skills and social maturity). 
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Of concern to the present experintent Is the educable muntally retarded 
(KMR) child. Educable mentally retarded children have been defined by 
Robinson & Robinson (1965) as having IQs from 50 to 75; they are expected 
eventually to achieve academic vork at least to the third-grade level and 
occasionally to the sixth grade level by school*«leaming age.. • • [p. 461].'^ 
Studies have shown (Bradvayi 1935; Sarason & Gladwlni 1958; and Sabagh et 
al.i 1959) that a large majority of mildly or educable mentally retarded 
children are found in lover, disadvantaged classes. Typicallyi these 
children "derive from city slums or environmentally depressed rural areas 
and present no evidence of pathology of the central nervous system [Heber, 
1961b, p« 70).** It has been postulated (Bereiter & Engelman, 1966) that 
such children are deficient in language development. In their booki 
Teaching Disadvantaged Children in the Preschool > Bereitar & Engelman 
state: 

in practically every aspect of language development that 
has been evaluated quantitatively, young disadvantaged 
children have been found to function at the level of 
average children who are a year or more younger. The other 
area in which disadvantaged children seem to be especially 
retarded is reasoning ability or logical development. Here, 
too, the amount of retardation is typically a year or more. 
Verba) and reasoning ability, which may be combined under the 
general rubic of ability to manipulate symbols, have been 
found to be the major factor in academic achievement through'- 
out the school years [pp. 5-6]. 

It would appear that one could legitimately conclude that the educable 
mentally retarded child is deficient in language development. 

Before examining the effects of verbal labels on concept learning, it 
is deemed appropriate to review the relationship between language and 
concept attainment. 



IS 

Language and Che Conceptual Learning and Development Model . 
It will be remembered from the discussion presented In chapter X that 
language and the conceptual learning and development (CLD) model are def- 
initely Interrelated. Language plays an Increasi^ngly important role as 
one progresses from one level to the next hierarchical level, l^hlle It Is 
not necessary that the learner be able to provide the concept labels and 
labels for the defining attributes (though they ma^ be acquired) at the 
three lower levels of concept attainment (concrete, identity, and classi- 
ficator'/)i it is a prerequisite for concept attainment at the formal level. 
It is quite possible for an individual to acquire a concept at the concrete. 
Identity, or classlficatory level basea solely upon perceptible instances. 
At the formal level though, concept attainment necessicates that the learner 
knows the concept labels and its attributes besides being able to provide 
a definition of tbs concept in terms of Its nftrlbutes (KInusmeier, 
.atala, & Frayer, in press) ." 

"Language can facilitate concept learning or indeed be the medium 
through which many concepts ai'e acquired [Klausmeier, et al., in press]." 
Since language is related to conceptual learning, it seems appropriate to 
examine the influence of language at each of the four levels of concept 
attainment. First though, there is a function of language which serves to 
influence all of the levels of concept attainment. Specifically, "one 
function of linguistic forms is to provide a cue for the formation of a 
new <2oncept [Carroll, 196A, p. 90]." For example, if an adult informs a 
cliild about a unicorn, the child is alerted to the possibility that there 
exists such a class of experience. Further explanation and description 
fix the boundaries of this class of experiences (Carroll, 196A). 
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1, The Concrctp Level 

Attainment of a concept at the concrete level requires that a learner 
(1) attend to things, (2) be able to discriminate one thing from another 
thing, and (3) remember the discriminated thing, i.e., an object or event. 

Attending is a process fundamental to all of concept learning. The 
operation of attending m;^ be influenced by language, i.e., verbal instruc- 
tions.. For example, a parent telling a child "look at the dog" directs 
the child's attention to that class of experiences known as "dog". "One 
of the most important forms of training a child receives is making varied 
attentional responses under the control of verbal Instructions [Klausmeler, 
et al. , in press] ." 

What is the function of language, i.e., verbal labels, on discrimina- 
tion learning at the concrete level? One of the earliest reported studies 
investigating the effects of verbal labels on discrimination behavior is a 
193;<. study by Pyles. Fyles' experiment invest-* gated the influence of ver- 
bal symbols in the development of form discrimination. The subjects were 
80 nursery school, kindergarten, and first grade children. Using a match- 
ing process based upon CA, MA, sex, and school, subjects were assigned to 
six equivalent groups and asked to solve a series of three discrimination 
problems. The stimulus materials of series A and series B consisted of 
five three-dimensional nonsense forms. Series C consisted of five familiar 
animal forms (cat, dog, rabbit, bear, and monkey). Subjects assigned to 
series A were not supplied wltl) names for the nonsense forms while series 
B subjects were supplied with "nonsense names" (e.g., Mobie, Tito, Kolo, 
Gamie, and Bakie) and encouraged to use the names while searching for re- 
ward items concealed within the forms. Series C subjects were generally 
able to spontaneously name the animal forms. 
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All subjects received 25 trials dally until a criterion of four cor- 
rect choices was established on 100 trials. Presentation of the three 
series was counterbalanced for each of the six groups. As far as possible, 
subjects were tested on the same series two days apart. Testing on each 
of the remaining series was Initiated two weeks after the completion of the 
previous series. 

The solution of the problem In each of the three series Is de- 
pendent on the child realizing that the toy Is always under the 
same object, and his being able to recognize the "correct" ob- 
ject as such from among the others. After a child has solved one 
of the problems, he knows on the two succeeding series that the 
toy Is always to be found under some object [Pyles, 1932, p. 110]. 

In analy^tlng her data, Pyles discovered that series A was the most 
difficult (mean trials to criterion, 21.3), series B was the second most 
difficult to learn (mean trials to criterion, 14.2), and series C was the 
easiest (mean trials to criterion, 5.3). Py1.es Interpreted her results as 
Indicating that the observed difference Is attributed to the verbalization 
<of the nonsense names. 

Prehm (1964) In astutely analyzing Pyleu* experiment believes that 

Pyles* data analysis Is Incomplete and that an additional Interpretation 

was thereby overlooked. 

In her analysis of the data she seemingly Ignored looking at 
the effects of learning names for the nonsense stimuli of 
series one, on learning series two, when series two consisted 
of nonsense forms similar to those of series one. She Indic- 
ated that In the unnamed series, 13 of the children spontan- 
eously verbalized the correct name from series one, and that 
the mean number of trials to criterion for these S^s was con- 
siderably less than for the other S,s. In her anaTysls of her 
data however, she chose to ignore the difference. This seem- 
ingly insignificant data would seem to indicate that some 
average or above average children can transfer a learned skill 
(object naming) to a new set of stimuli, even after a delay of 
two weeks, and that this transfer positively affects subsequent 
discrimination and performance [p. 16]. 
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Pyles' interpretation that facilitation of performance was indicative 
of the positive value of verbalization was called into question many years 
later by Kurtz (1955). Kurtz posits that the verbal pretraining actually 
results in the establishment of an observing response which transfers into 
the second task. "It follows that when an observing response generalizes 
from one learning task to another, positive or negative transfer will be 
obtained according to whether the distinguishing characteristics in the 
two tasks are the same or different [p. 284]." 

Kurtz compared the performance of 40 adult subjects on a paired as- 
sociate learning task following three types of familiarization training. 
Kurtz confirmed his hypothesis that different kinds of pretraining result 
In varying degrees of positive and negative transfer. The results were 
interpreted as supporting the contention that the function of verbal pre- 
training is to establish observing responses. 

Kurtz's interpretation of his results was given experimental test by 
Norcross & Spiker (1957). Norcross & Spiker tested the hypothesis that 
verbal labels produce facilitation on a discrimination task that is greater 
than can be accounted for in terms of observing responses. Seventy preschool 
children of two CA levels were randomly assigned to each of three pretrain- 
ing groups. Subjects were pretrained on a pair of pen and ink sketches. 
■ ■■■( 

Pair A were female faces and pair B were male faces. The two female faces 
were named "Jean" and "Peg" while the pair of male faces were labeled 
"Jack" and "Pete". (A more complete description can be found in Cantor, . 
1955.) The pretraining groups differed with respect to pretraining exper- 
ience. Group R learned the names "Jean" and "Peg" for the female faces, 
group I learned the names "Jack" and "Pete" for the male faces. Subjects 
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anslgnod to group D also learned to respond to pair A. These subjects 
were taught to say "same" or "different" depending upon whether or not the 
faces were identical. Subjects in each group received pretraining until a 
criterion of 12 correct responses was established. (The preti'ainlng pro- 
cedure is very similar to Cantor's 1955 study. The exception was that 
subjects in group D wetr required to say "same" when the stimuli were 1- 
dentical and "different" when they were different,) 

Upon completion of the pretraining trials subjects were administered 
30 transfer tasks. The two female faces (pair A) served as the stimuli. 
The faces were mounted on small wooden cues. Subjects were told that they 
would find a marble underneath the box if they chose the correct box. For 
each subject there was one arbitrarily correct face. 

Analysis of the data indicated that group R performed significantly 
better than either group I or group D. The performance of groups I and D 
did not differ significantly. The results of Norcross & Spiker confirm 
previous findings (e.g., Cantor, 1955) that the "possession of verbal 
labels for the stimuli in a learning task will produce superior performance 
on that task [p. 83]." Furthermore, Norcross & Spiker are of the opinion 
that the obtained results cannot be entirely attributed to the development 
of observing responses. 

Norcross (1958) conducted a two-part experiment investigating the 
hypothesis that "facilitation in a transfer task may be predicted as an. 
increasing function of the distinctiveness of the response-produced stim- 
uli [p. 305]." That is, facilitation produced by the naming of the stim- 
uli is related to the distinctiveness of the verbal labels. Norcross 
therefore predicted that subjects who learned dissimilar labels for the 
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test stimuli would exhibit superior performance on a transfer task as 
compared to subjects who learned similar labels. 

Experiment 1 required 30 kindergarten children. These subjects were 
randomly assigned to one of two pretraining groups. The experimental stim- 
uli consisted of photographs ol two pair of pen and ink drawings of Indian 
children; one pair of boys* faces and one pair of girls' faces. During 
pretraining each subject was required to learn either distinctive names 
("wug" and "kas") for one pair of faces or similar labels ("zim" and "zam") 
for the remaining pair. Half of the subjects learned the distinctive names 
for the boys' faces and half the similar name& for the girls* faces. 
The remaining subjects learned the names in an opposite order. Pretraining 
required two sessions, one to three days apart. Pretraining on day one con- 
tinued until the subject was able to name all four photographs correctly. 
Day two criterion continued until one errorless naming trial was obtained. 
Immediately upon reaching criterion the transfer task was begun. The 
transfer task required the subjects to learn which button was associated 
with each face. Prior to pressing the button, the subjects were required 
to pronounce the name of the face. Fifteer transfer trials were presented 
in a random order. As Norcross predicted, analysis of the data revealed 
that subjects who learned dissimilar names performed significantly better 

(i.e., greater number of correct responses) than subjects who learned 
similar names. 

A significant difference between naming errors for the similar vs. 
dissimilar group prompted Norcross to conduct a second experiment. Exper- 
iment II differed from experiment I in that during transfer, subjects were 
corrected for incorrect naming and were required to verbalize the correct 
name prior to pushing the button. 
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Experiment TI required that 26 subjects be randomly assigned to one 
of two subgroups. As In experiment I, transfer performance for. subjects 
assigned to the dissimilar name condition was superior to that of subjects 
assigned to the similar name condition. 

Norcross notes that the design does not permit one to ascertain whether 
transfer was positive, negative or both. Norcross concludes that this study 
"suggests that, under certain conditions, the transfer effects depend at 
least In part upon the degree of generalization among the response-produced 
stimuli [p. 308]." Furthermore, Norcross holds to the premise that the 
observed effects cannot be attributed to the formation of observing re- 
sponses . 

Further evidence of the positive effects of verbal labels on discrim- 
inative responding to stimuli is evidenced by an experiment by Katz (1963). 
Kata conducted a three stage experiment using 48 seven and nine year old 
children to examine the hypothesis that "the nature of verbal labels assoc- 
iated with stimuli influences the subsequent perception of those stimuli 
[p. 423]." The three stages were as follows, (1) verbal training In which 
subjects learned to associate four Irregularly shaped stimulus figures with 
four nonsense syllables; RIC, JAN, SOL, and BUZ. Three experimental con- 
ditions comprised the initial stage. Subjects assigned to condition A 
(common-label group) were taught to associate two randomly selected syl- 
lables with the four figures. Condition B (distinctive label group) re- 
quired subjects to associate a different nonsense oyllable with each stim- 
ulus figure. In the third condition, condition C, (no-label group) subjects 
examined the figures without receiving labels. The four figures were pre- 
sented to the subjects Individually via a slide projector. Each slide was 
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shown fur two secondB during 150 randomly determined tvlal&. (2) The 
second stage Involved a perceptual task which required all subjects to make 
"same" or "differeut" judgments on 28 nonsense figures which were presented 
for two seconds via a tachistoscope^ The slides consisted of eight pairs 
of identical forms and 20 pairti of two different forms. This is an impor- 
tant part in the design of the study for it allows one to determine what 
effect (if any) the labels had on the perceptual process rather than count- 
ing the number of correct or incorrect responses during the discrimination 
stage (Stevenson, 1972). (3) The third stage consisted of a series of dis- 
crimination learning tasks. Three stimulus figures were involved, two of 
which were previously associated with a common label for subjects in the 
common-label group. The reinforced stimulus was always from this group. 
The criterion was either five consecutive correct responses or 50 trials. 

An examination. of the results confirmed Katz's hypothesis that differ- 
ences in verbal training would affect performance on perceptual and dis- 
crimination learning tasks. Subjects assigned to the distinctive label 
group more readily judged the stimulus figures as being different and were 
more efficient in learning a discrimination employing them than were subjects 
assigned to the common label group. Katz observed that applying common 
labels to two different stimulus figures not only Influenced the difficulty 
of the required discrimination but also heightened perceptual confusion. 
The overall findings of this study indicate that "labels influence the 
perceptual behavior underlying both the judgment of stimulus similarity 
and discrimination learning [1963, p. A28]." 

Kats & Zlgler (1969) in conducting an experiment very similar to the 
Kat2 (1963) study also found chat verbal labels influenced young children's 
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perceptual Judgement. 

An examination of the results of the previously cited studies Indic- 
ates that verbal pretralnlng does have a positive facUltatlve effect on 
discrimination learning. One theoretical interpretation of this finding 
is the hypothesis of acquired distinctiveness of cues (ADC). Succinctly 
stated this hypothesis states: 

that learning to respond to similar stimuli with highly distinctive 
names makes the total stimulus complex embodied in each cue more 
distinctive. The stimulus complex is viewed as consisting of the 
external stimulus and the stimuli produced by' the distinctive 
verbal response [Stevenson, 1972, p. A9]. 

While one cannot accept the acquired distinctiveness of cues hypothesis 
as the only means of interpreting the results, the studies by Katz (1963) 
and Katz & Zigler (1969) come as close as any to being critical tests of 
the ADC hypothesis. 

Alternative interpretations are needed for the results can be examined 
at many different levels. For example, Stevenson (1972) asks if the subjects 
in the Katz (1963) study really perceived the two stimulus figures as being 
similar? Did the labels increase or decrease the perceptual differences, or 
were the observed differences due to verbal rather than perceptual factors? 

One possible alternative explanation is provided by the differentiation 
theory of Gibson & Gibson (1955). These investigators argue that percept- 
ual learning (the increase in sensitivity to previously existing but un- 
detected, or poorly detected stimulation variables), is of critical impor- 
tance in discrimination learning. In order to learn the labels for the 
stimuli, the subject must first learn to differentiate among them. Diff- 
erentiation among similar stimuli requires perceptual learning. The 
perceptual learning process is assumed to be one of differentiation, i.e.. 
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the subjects are assumed to see more of what Is contained In the stimulus 
array. The proces« of perceptual learning Is primarily a function of ex- 
perience, of progressively being able to distinguish features of stimuli 
which enable the Individual to discriminate on a more exacting basis. 
The Gibsons would therefore state that perceptual learning occurs during 
label pretralning rather than the verbal labels changing the dlscrimlna- 
blllty of the stimuli. 

Despite the present problem of theoretical Interpretation, the re- 
ported studies do Indicate that labels assist In discriminating among 
stimuli. 

Besides attending and discriminating, the additional cognitive oper- 
ation necessary for attaining a concept at the concrete level Is remembering 
what was discriminated. A legitimate question to ask Is, "Does having the 
labels for the stimuli enhance memory for them?" The Influcacc of labels 
is generally studied via memory recognition tasks. The role of memory in 
concept learning has to be examined "as a function of age and other char- 
acteristics of the learner, the level of a concept attainment* and conditions 
of learning [IClausmeier, et al., in press]." Evidence that attaching 
distinctive verbal labels to stimuli has a facllltative effect on recog- 
nition tasks is subject to controversy. 

A representative study is one conducted by Ellis & Mueller (1964, Ex- 
periment 1). Ellis & Mueller tested 240 university subjects to determine 
the effect of labels on a memory recognition task. Ten subjects were 
randomly assigned to each of 24 conditions. These investigators used a 
design varying stimulus complexity, predlf ferentlatlon training., and level 
of practice. (The design Incorporated many of the features of Vanderplas 
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ft Carvins' [1959b] study.) The stimulus materials were 16 random shapes, 
eight 6-polnt shapes and eight 24-polnt shapes chosen from a scale developed 
by Vanderplas & Garvin (1959a) , They were photographed and presented via 
a conuier al projector. Pretraining consisted of three types? distinc- 
tiveness, equivalence, or observation. Subjects assigned to the distinc- 
tiveness training condition were required to learn meaningful labels for 
each of eight random shapes. The equivalence training condition subjects 
learned the label "narrow" for four of the shapes and the label "wide" for 
the remaining shapes. An observation training condition required the sub- 
jects to only inspect the shapes and differen*'iate among them. These sub- 
jects were not supplied with labels. Four levels of practice (2, 4, 8, or 
16 trials) were also part of the design. 

The experiment itself was divided into two parts; predifferentiation 
training and a multiple shape recognition task in which subjects were re- 
quired to select from a group those shapes with which they had experience 
during predifferentiation training. Immediately upon completion of the 
pretraining session subjects received the recognition test. 

In examining their results Ellis & Mueller found that equivalence 
training resulted in the poorest performance as compared to either the dis- 
tinctiveness and observation conditions. The resulting interaction of 
practice and complexity indicated that the facilitating effect of increasing 
practice was greater for the more complex stimulus shapes. Ellis & Mueller 
also found an interaction for complexity and type of predifferentiation 
training. Subjects assigned to observation only condition performed sig- 
nificantly better on the simple stimulus shapes, while those subjects as- 
signed to the labeling condition (distinctiveness condition) performed 
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better on the more complex fomB. "Specifically, the results Indicated 
that attaching distinctive verbal labels to complex shapes facilitated 
their subsequent recognition . . . [p. 39A]." 

The results have not always been positive as evidenced by the results 
of Hake & Erlcksen (1956); Vanderplas & Garvin (1959b); and Santa & Ranken 
(1968). These Investigators all reached the same general conclusion, that 
the learning of labels for novel stimuli does not have an effect on recog- 
nition memory for the stimuli. A more detailed examination of the rela- 
tionship of label pretralnlng and memory recognition of nonverbal stimuli 
is presented by Paivio (1971). 

A rc;asonable conclusion to the previously examined studies "appears 
to be that while verbal labeling of stimuli can enhance recognition in 
certain situations, it is certainly not a necessary condition for recog- 
nition of nonverbal stimuli [Klausmeier, et al.. In press]." 

Language, specifically verbal labels, has been shown to effect the 
cognitive operations Involved in attaining a concept at the concrete level. 
Additional operations are Involved at the identity and classiflcatory 
levels. The effect of language at these levels is considered next. 

2. Language and the Identity and Classiflcatory Levels 

Attainment of a concept at the Identity and classiflcatory levels are 
treated together for it is believed that stimulus labeling will effect both 
levels in a similar manner (Klausmeler, et al. , in press) . In addition to 
the three prior operations, attainment of a concApf at the Identity level 
requires that the learner be able to generalize that two or more forms of 
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the same stimulus are equivalent. That Is, an Individual must be able to 
recognize a stimulus as the samu stimulus previously viewed despite changes 
In perspective or other Irrelevant details. This Involves generalizing or 
abstracting the relevant from the Irrelevant features of the stimulus ob- 
ject. 

Concept attainment at the classlf Icatory level Incorporates the oper- 
ations present at the two lower attainment levels plus one additional oper- 
ation. The additional operation requires that an individual must now gen- 
eralize to at least two different instances of a concept as being equlval- 
ent In some manner* Generalization necessitates abstracting the relevant 
attributes of the stimulus object while disregarding the Irrelevant attri- 
butes, "At the classlf Icatory level these attributes may be perceptual 
properties of Instances or they may be nonperceptual attributes [Klausmeieri 
et al*i In press J,'' Young children are able to classify on the basis of 
perceptual attributes while older children will exhibit classlflcatory be- 
havior based upon nonperceptual attributes (Bruner, Olveri Greenfield i et 
alM 1966). 

In summary* concept mastery at the Identity level requires that an 
Individual be able to discriminate a stimulus object* from other stimulus 
objects despite changes In Its perspective. At the classlflcatory level 
an Individual must be able to classify Instances of stimuli from other In- 
stances based upon the similarities between them (Klausmeieri et al«i In 
press) • 

This Investigator Is unaware of any studies relating language and the 
Identity level of concept attainment* Studies arc;^ available though which 
do relate labeling and the classlflcatory level. Due to tht similarity of 
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operations, results from studios examining stimulus labeling at the class- 
Iflcatory level may be extended to the Identity level of concept attain* 
nent . 

Experimental evidence exists which shows the positive effect that 
verbal label pretralnlng has on conceptual sorting (Carey & Goss, 1957; and 
Goss & Moylan, 1958) . In the Carey & Goss (1957) experiment, AO preschool 
children were assigned to four different label pretralnlng groups. The 
stimuli consisted of four circular and four square black blocks which were 
either tall or short, and large or small. Subjects assigned to the first 
group learned to pair-associate familiar labels to both blocks of each 
height-size category. A second group of subjects learned to pair-associate 
nonsense labels for the same stimuli'. Both groups were required to reaich a 
criterion of 7/8 correct anticipations or 12 trials. The investigators con- 
trolled exposure to and naming experience with blocks by Including a bcc- 
discriminate-name (SDN) group in which subjects were Instructed to examine 
each of the eight blocks and to try and guess its name. The SDN group also 
experienced 12 trials. A control group which had no prior experience with 
the blocks was also Incorporated in the design of the experiment. 

Upon completion of pretralnlng task subjects were exposed to a block- 
sorting task. Subjects from each of the four conditions were asked to sort 
the stimulus blocks into four height-size categories. All subjects re- 
ceived 10 trials. 

An examination of the pretralnlng results indicated that while sub- 
jects assigned to the familiar label condition were consistently superior 
to subjects assigned to the nonsense syllable condition, a significant 
difference in the number of correct responses was not found. Results of 
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the block-sorting task indicated that subjects who learned familiar words 
performed significantly better than subjects assigned to either the non- 
sense syllable, SDN group (no label group), or control group. Carey & 
Goss interpreted their findings as confirming the hypothesis of positive 
transfer from verbal pretraining to conceptual sorting, but only when fam- 
iliar labels are used during pretraining. 

Coss & Moylan (1958) using essentially the same procedure as Carey & 
Ooss C1957) "investigated transffer to sorting blocks into height-size 
categories as a function of degree of mastery of discriminati ;e familiar 
word or nonsense syllable labels [pp. 191-192]." Goss & Moylan. used 150 
college students as subjects and increased the number of stl-^ali from eight 
blocks to 16 blocks. Color was added as an additional attri' ute. and the 
number of pretraining trials was varied. Goss & Moylan also added an addi- 
tional experimental group (Instructed group) who were told at the beginning 
of block-mastering to sort the blocks Into categories of tall-large, tall- 
small, short-large, or short-small. Therefore, the Goss & Moylan study in- 
corporated five experimental groups. 

As in the previous experiment (Carey & Goss, 1957), subjects were re- 
quired to learn either familiar labels or nonsense syllables for the blocks 
using a paired-aseociate technique. The block-mastering task required that 
subjects sort the stimulus blocks into the appropriate height-size category. 

The results revealed that subjects who were provided with label pre- 
training performed better than control subjects. A statistical analysis 
of the data Indicated that 

learning familiar words or nonsense syllables produced 
more height-size placements than scelng-dlscrlminating- 
namlng or no exposure to the blocks. Specific appropriate 
instructions, however, resulted in even more height-size 
placements [Goss d Moylan, 1958, p. 195]. 
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Further examination revealed than &s criteria of mastery Increased » con- 
ceptual sorting performance for both the familiar label and nonsense syl- 
lable groups also Increased. The experimenter Interprets the superior 
performance of the Instructed group as being due to the subjects using the 
stimulus labels provided In vhe Instructions as verbal mediators through- 
out the blo;:k mastery task. 

The results of the foregoing studies support the hypottiesls that 

acquisition of distinctive labels for stimuli In different 
categories results In Increased Intracategory and decreased 
Intercategor^ similarity of stimuli vhlch, In turn, facilitates 
subsequent conceptual placement Into those categories [Goss & 
Moylan, 1958, p. 191]. 

Most Investigators Interpret this finding as confirming the Idea that ver- 
bal labels function as mediating or cue-producing responses (jClausmeler, 
et al., In press). 

I" -■ ' 

■ ^. 

Uletze (1955) found that pre-schoolers who applied dlBtluGtlve labels 
to similar nonsenttv-" shapes learned to name shapes faster than subjects who 
attached highly similar labels to the forms. Distinctive labels were also 
found to enhance generalization. It was Dletze's opinion that the labels 
functioned as verbal mediating or cue-producing responses. 

Rather than viewing the facilltatlve effect of labels as being due to 
verbally mediating or cue-producing responses, an alternative (additional?) 
Interpretation posits that the facilitating effect of labels Is due to the 
subjects attending to those attributes that will be used In classification. 
That is, having subjects supply the same name to stimuli induces subjects 
to look for common attributes among stimuli, while different names induce 
subjects to look for attributes on which stimuli differ. 



It follows that conceptual sortlnc will be fHcllltated by meaningful 
verbal labels although extensive pretralnlng with less meaningful labels 
' has also been shown to be ff.cllltatlve (Klausmeler, et al., In press) • 

In summary, the results of the previously described studies Indicate 
that providing subjects with verbal pretralnlng Influences conceptual sort- 
ing behavior. Specifically, labels facilitate generalizing and discrimin- 
ating depending on whether or not the labels are familiar or unfamiliar. 
Furthermore, It has been shown that labels affect the learners' attcntlonal 
response. The greater the meanlngfulness of the label the easier It Is for 
the learner to discern the attributes on which stimuli are alike or differ- 
ent. Thus, providing an individual with verbal labels seems to be a highly 
effective way of facilitating classification behavior. 

3. Language and the Formal Level 

The individual reaches conceptual maturity once he attains concept 
mastery at the formal level. The formal level represents the highest hier- 
archical level of concept attainment as posited by the CLD model. 

Language is a necessary prerequisite for concept mastery at the formal 

level. It was previously noted that an individual may acquire labels at 
any of the three prior levels of concept attainment. At the formal level 
labels assume rritlca.l. importance. The individual must be able to dis- 
criminate and label all of the defining attributes of a concept. Further- 
more, an individual must infer the relevant attributes and be able to dif- 
ferentiate a concept in terms of its defining attributes (Klausmeier, et 
al. , in press) . 

While language is of prime importance at the formal level, those who 
lack normal speech development (e.g., deaf children) may still attain con- 



32 



cept mastery t Speech por sa Is not a prerequisite for the attainment of 
concepts, though the Individual must possess some additional means (e.g., 
sign language) for symbolizing and communicating the concept (Klausmeler, 
et al. , In press) . 

Figure 1 presents the cognitive operations Involved In attaining a 
concept at the formal level (see page 3) . The prerequisite to the formal 
level of concept attainment Is that of discriminating the defining and 
Irrelevant attributes of a concept. Having discriminated and labeled the 
attributes, a learner may Infer a concept In one of two alternative ways. 
One way Involves Incorporating the following three hypothesizing behaviors, 
(1) hypothesizing the relevant attributes and/or rules, (2) remembering 
hypotheses, and (3) evaluating hypotheses using positive and negative 
Instances. The second available way of Inferring a concept Is through 
cognizing the common attributes and/or rules from only positive Instances. 
The approach that a particular Individual chooses depends upon the Instruc- 
tions he receives, his age, and the type of concept Instances he experiences 
(Klausmeler, et al.. In press). 

Experimental evidence will now be presented relating language to the 
cognitive operatlors of the formal level. 

Language and Discriminating Attributes 

A necessary prerequisite to Inferring a concept either by hypothesis 
testing or by cognizing the common attributes Is discriminating and label- 
ing the attributes of the stimulus objects. Discriminating and labeling 
the attributes serves two purposes, (1) to provide the necessary basis for 
ascertaining which attributes are to be considered relevant, and (2) to 
provide the underlying rule whlclfi relates the relevant attributes. 

ERIC 
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What Is the effect of language on attribute discrimination? Rasmussen 
& Archer (1961) conducted a complex study to answer this question. The 
major purpose of the study was to determine what effect language pretraln- 
Ing had on concept formation when relevance 6f the labeled dimension and 
task complexity were varied. 

The Rasmussen & Archer experiment required 128 adult subjects and five 
independent variables, (1) sex, (2) type of pretralnlng, (3) degree of pre- 
tralnlng, (4) amount of Irrelevant information contained in the concept 
identification task, and (5) relevance o£ the labeled dimension. All sub- 
jects were assigned to either a language or aesthetic pretralnlng group 
receiving either a high or low degree of pretralnlng. Subjects assigned 
to the language pretralnlng received a paired-associate task in which they 
had to learn a different nonsense syllable to each of two nonsense stimulus 
shapes. Four stimulus dimensions (shape, color, size, and numbur) were 
varied in this task with shape being the relevant dimension. The remaining 

subjects were assigned to the aesthetic pretralnlng task. Subjects received 
the saiQe stimulus forms presented in the same order as those subjects 

assigned to the language pretralnlng group. The stimuli were presented, 
as previously done, in a paired-associate manner. The subjects were asked 
to rate the stimuli on their degree of "pleasantness". By using such an 
approach, subjects in this group had just as much familiarity with the non^* 
sense stimuli as did the language group, without having any particular di- 
mension emphasized. 

Upon completion of the pretralnlng experience, subjects were trans- 
ferred to a concept identification task. Specifically, subjects were asked 
to sort the stimulus shapes into four categories. Two stimulus dimensions 
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were always relevant • V/hen shape was relevant > color was irrelevant • 
\^ien shape was Irrelevant i size and color became the relevant dimensions. 

The results were opposite to those expectedi for the aesthetic pre- 
training led to better performance on the concept Identification task than 
language pretralnlng* The Investigators Interpreted their findings as due 
to control subjects being Induced to attend and discriminate among the 
several dimensions of the stimulus shapesi while subjects assigned to the 
language pretralnlng group were reinforced for Ignoring the other dimensions 
and responding to the dimension of shape only. (It Is highly possible that 
subjects assigned to the aesthetic pretralnlng condition supplied their own 
meaningful labels which facilitated performance more than the nonsense 
labels.) The Interaction of pretralnlng and type of problem (shape relevant 
or Irrelevant) was found to be significant. Subjects assigned to the lang-- 
uage pretralnlng group (l.o.> iRarned a nonsense label for the stimulus 
shapes) solved the concept Identification task more efficiently when form 
was relevant than when form was Irrelevant. The opposite was true of 
subjects assigned to aesthetic pretralnlng. 

The findings of Rasmus sen & Archer lends credence to the hypothesis 
that **provlding subjects with verbal labels for attributes may make those 
attributes more salient or discriminable [Klausmeleri et al.| in press].** 

A recent complex study conducted by DenO| Jenkins & Marsey (1971) 
supports the notion that labeling of attributes facilitates discrimination 
and influences performance on subsequent concept learning tasks. DenO| et 
al.| conducted the experiment to determine the effects of **both content- 
specific and content non-specific transfer variables in initial concept 
learning and subsequent learning from prose [p. 365].** 
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One hundred thirty-two college sophomores were assigned to 11 different 
treatments and control groups. The subjects were nequlred to learn concepts 
relating to the characteristics of an electrocardlagram (EKG). Training 
consisted of seven sequential stages with appropriate control groups In- 
cluded for each stage. (For reasons of design complexity, only the train- 
ing sequence of group one is presented. The remaining groups are based 
upon the training sequence here described.) 

Prior to receiving the pretralnlng, subjects were taught a conserva- 
tive focusing strategy for identifying concepts and to classify geometric 
forms of the Brunei-type (stages one and two). The third stage was the 
attribute-labeling stage, with subjects being taught to identify and label 
elements of a normal EKG. Stage four required that subjects learn to class- 
ify schematic drawings of an EKG into three classes, ischaemla, infarction, 
and inlury. At this point, the group was divided into two subgroups, one 
group learned to classify Inductively, the other group deductively. Stage 
five was a transfer task. Subjects were shown 30 photocopies of EKG trac- 
ings in a reception paracV'^ and asked to classify the tracings. A study 
session constituted the sixth stage. Subjects were given a two-page prose 
passage describing the three types of EKGs previously learned, some rela- 
tions among the concepts, and several implications of the concepts for 
medicine. The last stage consisted of a multiple-choice test on the con- 
tent of the prose passage. 

The results were that, as expected, subjects who received training 
on attribute identification and labeling performed significantly better 
on the transfer measure than subjects who did not receive such training, 
furthermore, subjects who had the opportunity to learn the attributes of a 
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concept prior to classifying schematic Instances performed better on the 
prose test than subjects who did not receive prior training* Tills finding 
Is consistent with the previously reported results* Analysis of the results 
led Denp and his co-workers to conclude that "prior training on the elements 
(learning to Identify and label attributes) of a subject matter concept Is 
a potent variable Influencing subsequent performance on transfer tasks In- 
volving those concepts [p. 369]." 

The results of the Rasmussen & Archer (1961) and the Deno, et al*, 
studies lead one to the conclusion that the labeling of attributes facili- 
tates attribute discrimination and consequently concept learning* 

Language and Hypothesizing Behavior 

At the formal level of concept attainment the Individual Is continu- 
ously Involved In generating, remembering, and evaluating hypotheses. Each 
of these jbehavlors Is a highly complex and Interrelated operation (Klausmeler, 
« et al*. In press)* 

If an Individual chooses the hypothesis-testing approach to Inferring 
a concept, the Individual must guess the possible defining attribute or 
combination of attributes* He then must verify his guess against Instances 
and nonlnstances of the concept to determine the validity of his guess. 
If it Is determined that his Initial guess does net agree with the Instances 
provided he must make another guess and evaluate It against other examples 
and nonexamples. Eventually the Individual Is able to combine all of the 
information he has received from hypothesis-testing and Is able to correct- 
ly Infer all the defining attributes and therefore the concept Itself 
(Klausmeler, et al*. In press)* 
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VThat effect, If any, does language have on the hypothesizing behavior 
of the Individual? Indirectly an answer to this question Is furnished by 
Osier & Trautman (1961). Osier & Trautnan conducted their experiment "as 
means for testing the Inferred relationship between Intelligence and the 
specific learning mechanism Involved In concept attainment [p. 9]." 
Specltlcally, these Investigators sought to ascertain If subjects of sup- 
erior Intelligence (mean IQ 119.7) attain concepts by testing hypotheses 
while subjects of normal Intelligence (mean IQ 101.3) attain concepts 
through simple S-R associative learning. Osier & Trautman predicted that 
because the concept task being studied (the number two) contained a large 
number of Irrelevant stimulus dimensions that children of superior Intelli- 
gence (and presumably high verbal ability) would not perform as well as 
children of normal Intelligence. On two measures of performance, the pre- 
diction was upheld. 

A feasible Interpretation of the Osier & Trautman findings Is that sub- 
jects of superior Intellectual ability were plagued by the large number of 
Irrelevant stimulus attributes and therefore spent considerable time gen- 
erating and evaluating hypotheses related to these Irrelevant attributes. 
On the other hand, subjects of normal intelligence approached the problem 
on a simple associative level (similar to cognizing the common attributes) 
and therefore were able to exhibit better performance. 

The hypothesis-testing process Involves a great many cognitive skills 
and is not an effective way of inferring a concept unless the learner is 
proficient at generating, remembering, and evaluating hypotheses. An al- 
( ernatlve approach is that of cognizing the conmon attributes from positive 
instances which Involves less of a demand upon the logical reasoning capa- 
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city of the learner than remembering and evaluating hypotheses does 
(Klausmeler, et al., In press). 

The relationship between language and the cognizing of common attri" 
butes Is unclear. Klausmeler, et al., (In press) Is In agreement with 
Amster (1965) who postulates that such an approach to inferring a concept 
(l.e.r cognizing the common attributes) requires fewer verbal processes 
due to less complex reasoning. 

While the r^^lationship of language to the cognizing of common attri- 
butes is in need of further articulation, language is the vital medium for 
the operations of generating, remembering, and evaluating hypotheses. 

Language and Stating the Concept Definition 

According to the CLD model, concept attainment at the formal level re- 
quires that an individual provide the name of the concept and also name its 
aodetally accepted defining attributes (Klausmeler, et al., in press). 
This necessitates that the individual be able to communicate such informa- 
tion. Johnson & O'Reilly (1964) write, "a student who has learned a concept 
thoroughly can describe its common properties, use it in communication and 
solving problems, and define it. [p. 71]." It has been shown that subjects 
who have learned to classify correctly often cannot define correctly 
(Smoke, 1932). In terms of the CLD model these individuals have attained 
a concept at the class ificatory level. 

Johnson & O'Reilly are of the opinion that individuals who are able 
to correctly classify, yet unable to offer an acceptable definition of a 
concept can overcome this deficiency by verbally defining concepts. 

Sixty, 11-12 year old children participated in a concept identification 
task* All subjects were randomly assigned to one of three experimental 
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groups; a verbali pictorial> or pictoriai-def inition group. The stiinulus 
materials consisted of 27| A x 5 Inch cards with simple drawings of blrds» 
and 27| 4 X 5 Inch cards with verbal phrases describing the birds. The 
drawings differed on three attrlbutes*--wlng colori tall color» and beak con- 
formation. The picture cards also contained Irrelevant phrases. The sub- 
jects were told that they were to learn the difference between a ^'gunkle 
bird*' and a **bunkle bird** and that the difference consisted of a single 
thing rather than a combination of things. As each subject guessed , he was 
Informed as to whether or not he was correct. Classification training con- 
tinued until a criterion of 10 consecutive correct responses was reached. 
After learning to classify^ the subjects were askedi **How do you think you 
can tell a gunkle bird from a bunkle bird?'* Subjects did not receive an 
evaluation of their answer. 

Upon completing claoslficatiou Lrainlug> subjects received a transfer 
task requiring 10 correct classifications. The pictorial group received 

the cards with the drawings of the birds to classifyi then the defining 
task and lastly a transfer task consisting of the verbal phrase cards. A 

second group (verbal) received the verbal phrase cards to classifyi then 
the defining taski and lastly the transfer task consisting of cards con- 
taining the drawings of birds. The third group of subjects received the 
colored pictures to classify but after each five cards these subjects were 
asked to guess how to tell a gunkle bird from a bunkle bird. Subjects did 
not receive any feedback regarding their responses. The transfer task for 
the third group consisted of the cards with the verbal phrases. 

The definitions given by the children were rated on a scale from 0-4 
by three graduate assistants. The results revealed that subjects who re- 
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celved practice in defining (plctorlal-deflnltlon group) gave alroont twice 
as many acceptable definitions as those subjects who were not provided with 
practice (pictorial group). Johnson & O'Reilly conclude that even "a small 
amount of practice in defining, even without knowledge of results impresses 
defining performance [p. 731." Once again the facilitative effect of 
language on concept attainment is evidenced. 

This completes the examination of the role of language and its rela- 
tionship to concept attainment as posited by the CLD model. Empirical 
evidence was presented which showed that language is a powerful medium for 
Influencing concept attainment. At each of the four successive levels of 
attainment, language was shown to play a facilitative role. Specifically, 
at the lower three levels of attainment, labels were found to influence 
the operations of attending, discriminating, remembering, and generalizing. 
At the formal level, where language is a requisite, language was shown to 
greatly Influence the oi>eration8 of discriminating the attributes and the 
necessary hypothesizing behaviors. Therefore, it would seem logical to 
conclude that language and concept attainment are Interrelated. 
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Verbal Labels and Concept Learning by Retardates 
It has been previously established that language and conceptual learn- 
ing and development are intricately interwoven. It now seems feasible to 
examine the psychological literature investigating the relationship between 
Vfcrbal labels and the performance of educable retardates on various con- 
ceptual tasks. 

The experimenter hypothesizes that verbal competency plays a very im- 
portant role in the child's ability to handle concepts. This is especially 
80 with the educable retardate. Many of the performance differences be- 
tween normal and retarded children can be explained as being due to an 
impaired ability to use verbal symbols as a means of controlling behavior 
and of abstracting from experience. 

Burt (1953) and Meyers, et al., (1961), in studying mentally retarded 
children became aware of their inability to manipulate and comprehend ver- 
bal symbols. Milgram & Furth (1963) are of the opinion that deficiency 
Iji verbal ability is of paramount importance, especially since a n *-rber 
of studies show support for a definite relationship to language in learn- 
ing and problem solving situations. 

Milgram & Furth (1963) conducted a study investigating the influence 

of language on concept attainment in educable mentally retarded and normal 

school age children. (The normal children were included as an MA control 

group.) The investigators hypothesized that 

the retarded child is seen as limited in the extent to which 
he can utilize his language experience in conceptual grasp 
of situations and problems. It is expected that the retarded 
children will do as well as MA controls on concept tasks in 
which language experience is irrelevant and will perform 
more poorly on tasks in which language experience is relevant 
[p. 734]. 



42 



Using three different kinds of concept attainment tasks, each requiring 
varying degrees of verbal ability, Milgram & Furth confirmed their hy- 
pothesis. The educable mentally retarded subjects did not exhibit infer- 
ior performance when compared to normal controls on those tasks requiring 
greater perceptual ability than language ability, but performed more 
poorly when the task called for a verbal mode of solution. 

Furth & Milgram (1965) describe an experiment (experiment I) in which 
both educable mentally retarded and normal children were compared on a 
classification task. The four conditions of the task were: (1) picture 
sorting, (2) picture verbalization, (3) word sorting, and (4) word verbal- 
ization. It was hypothesized that the addition of verbal factors to the 
task would Increase task difficulty for both groups, but more so for the 
educable retarded subjects. 

Subjects V7cre randomly assigned to either the picture or word group. 
The subjects assigned to the picture sorting task viewed 18 sets of seven 
pictures, and were required to point to three pictures that went together. 
If an incorrect response was given, the experimenter pointed to the correct 
solution. Upon completion of the picture sorting task, subjects were shown 
the correct pairings from each of the previous sets and asked "in which 
way do these three go together." Subjects were not provided with any cor- 
rective feedback regarding their verbalizations. Children assigned to the 
word sorting task were tested in the same manner as children assigned to 
the picture sorting task. The only difference was that words were now the 
stimuli rather than pictures and the experimenter read aloud the cards as 
they were placed before the subject. During word verbalization, subjects 
were asked to name the concept When he heard and saw the three words of 
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each Bet. 

The performance of the 38 retarded subjects ^mean MA| 9«0) was com- 
pared to 38 normal third grade children (mean CA| 9.1)h The results in- 
dicated that I as anticipatedi the retarded and normal subjects compared 
favorably to the MA controls on the nonverbal (pic^^re) taski but on the 
average I were poorer on the oirher three conditions. The retarded subjects 
exhibited their poorest performance on the word sorting task which had as 
its prerequisite the manipulation and decoding of verbal material* Furth 
& Milgram postulate that it would seem ^'reasonable to attribute the defi- 
ciency of the retarded to the difficulty connected with verbal understand- 
ing or with verbal expres&lon [p. 328].** 

Miller, Halei & Stevenson (1968) examined learning and problem solving 
between adolescent normal at ^ retarded children. The subjects were pre- 
sented with 10 tasks; a paireu^^assoclate learning test, two kinds of dis- 
crimination learningi probability and incidental learning tests i a concept 
of probability measure , anagrams » conservation of volume Indices i age es- 
timaMon« p.nd a verbal memory test. The entire procedure for each task 
was filmed and the subjects responded individually in booklets. 

The results indicated that the retarded subjects performed less 
effectively than the normal subjects. This held true even though one 
group of nornal subjects was matched with the retarded subjects on CA and 
a second group was matched on MA. As the tasks increased in verbal com- 
plexity! the differences between the matched MA groups became increasingly 
apparent. The only measure on which educable retarded subjects performed 
at a higher level than the normals was probability learning. The tasks 
which reflected the greatest disparity In performance were verbal memory 
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and anagrams. 

It seems evident from the previously described studies that In cer- 
tain situations retarded and normal subjects compare favorably on con- 
ceptual tasks requiring a low level of verbal ability, but as the verbal 
requirements of the task Increase, so does the difference In performance. 

The preceding studies also Indicate that the educable retardate Is 
not deficient In overall conceptual ability, but experiences difficulty 
when the learning situation required verbal competency. Studies have 
Indicated though that meaningful verbal labels facilitate the performance 
of retardates on various conceptual tasks (Smith & Means, 1961; Stephens, 
1966; and Landau, 1968). 

Of vital Interest to the present experiment are the studies of 
Stephens (1966) and Landau (1968). These studies have Indicated that 
when educable retardates are supplied with appropriate verbal tialnlng 
through experimental manipulation they perform as well as or better than 
their normal peers on various concept learning tasks. 

Stephens (1966) studied 30 educable mentally retarded and 60 normal 
children matched for OA and MA on a categorization task. The task In- 
volved having subjects Identify three types of categories using various 
Btt«icegles. The categories consisted of perceptual categories (size, 
color, form), use categories (flying vs. non-flying objects), and human 
categories (age differences, sex differences). The stimulus materials In- 
cluded a series of 20 cards, six cards for each of the three categories 
and two sample cards. Each card contained seven pictures, four of which 
were representative of the category and three which were Irrelevant to. 
the category being tested. 
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Upon coinplution of the Goodenough Intelligence Test, subjects were 
Instructed to mark each of the objects belonging together* Following this, 
the remaining 18 cards were presented In a predetermined random order* 
Subjects participated In both an unstructured and structured test situation* 
The unstructured test required that the subjects mark four Item;: which 
were most alike or belong together. Subjects were not provided with a 
verbal cue as to the appropriate category to be employed, nor did they 
receive Information as to the correctness or Incorrectness of thexr r" • 
sponse. Stephens also required the subjects to specify verbi> ly the t asls 
for selecting the items representing the category. The res nses of the 
subjects were recorded* Next, the subjects received the ^'..r. ':tw:"'^d test 
in which the 18 test cards were presented for the second tir with the 
experimenter specifying the category involved for each card nd the sub- 
jects locating members of that cctcgory* 

Analysis of the unstructured test results indicated that the rctard- 
aCes did not differ from their MA controls on both perceptual and human 
categories, but both groups performed significantly poorer than the older 
GA controls. On the uses category, the MA controls performed significant- 
ly better than the educable retardates, with or without the label being 
supplied* 

On the structured test, results revealed that when the experimenter 
provided the appropriate verbal label, all Chree groups attained scores 
which were significantly higher than their performance levels on the un- 
structured test* The only exception being the performance of the older 
normals on the perceptual category who exhibited a ceiling effect* 
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Blount (1968) writing about the Stephens (1966) study states, "evi- 
dently retardates can use verbal labels for concepts as well as normals 
when these labels are supplied Ip. 284]." 

Landau (1968) compared the performance of 60 male educable retardates » 
77 normal lower class boys, and 50 normal upper class boys on Dunn's 
Object Sorting task. All subjects were matched on CA (younger and older), 
and on MA (low and high) . Performance measures indicated no difference 
between normal lower class boys and educable retardates (matched for MA) 
on any of the four variables measured. Furthermore, the results indicated 
that the educable mentally retarded boys performed "as well as or better 
than normal subjects when the retardates are given the additional benefit 
of (verbal) cues [p. 94]." 

A study of related interest to the present experiment Is a 1966 study 
by Prehm. Prehm investigated "whether verbal r^^etraining would affect 
performance on a concept acquisition task, and whether the effects of pre- 
training would generalize to a concept acquisition task on which subjects 
have not received pretraining [pp. 599-600]." Prehm's subjects consisted 
of 27 "low risk" (IQ > 84) and 27 "high risk" (IQ < 83) children randomly 
chosen from a high risk population. That is, culturally disadvantaged 
children, who, at some point in their school career, have a high potential 
of being defined as educable mentally retarded. The groups did not differ 
significantly from one another in terms of MA and CA, but did differ sig- 
nificantly in terms of IQ. 

Nine subjects within each risk group were randomly assigned to three 
pretraining groupst verbal label, attention, and control. The stimulus 
materials used in the pretraining task consisted of two sets of 16 cards. 
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Subjects were randondy assigned to receive prctraining on either. set one 
or set two of the stimuli used for transfer task I. Subjects did not re- 
ceive pretraining on transfer task II. Subjects in the verbal label group 
were given the names of the cards and were instructed to sort them Into 
two piles, saying the name of each card as it was placed on the appropriate 
pile. The attention group subjects sorted the cards into two piles based 
upon the relevant stimulus dimension. These subjects were neither told 
nor encouraged to name the stimulus cards. The control group sorted the 
cards in an unsystematic fashion. All subjects sorted the cards three 
times with the experimenter shuffling the cards between each sort. Upon 
completion of the pretraining task, subjects received the experimental 
task. Subsequent to obtaining criterion (selection of the positive in- 
stance of a concept 12 times in succession) on transfer task I, each sub- 
ject was immediately prpsented v/lth transfer task II. 

The results of Prehm's research revealed no significant IQ differences 
between risk groups, but significant training effects were found, such that 
the subjects assigned to the verbal label condition obtained the concept 
in significantly fewer trials than subjects assigned to either the atten- 
tion or control group. 

The preceding studies of Stephens (1966), Prehm (1966), and Landau 

(1968) indicate that there 

is more than sufficient evidence for the conclusion that 
when attention is focused itn the relevant variables or 
at least when the situation Is set up so that the subject 
will be more likely to discover the relevant variables via 
pretraining or whatever, the retardate does as well as or 
better than his M/V control. The evidence further indicates 
that appropriate verbal pretraining should result in faster 
original learning;, greater generality, and an enhanced 
ability to vevballze solutions [lEllount, 1966, p. 292]. 
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Upon establishing that Heber's (1961a) definition of mental retarda* 
tlon is the most appropriate » research evidence was presented which re- 
lated language and the conceptual learning and development model. It was 
determined that language was vitally important to the operations involved 
in attaining a concept at each of the four attainment levels. As the 
learner progresses from one level to the next hierarchical level » verbal 
competency assumes an increasingly larger role* 

The concluding section of this chapter presented empirical evidence 
establishing the relationship between verbal labels and the performance 
of educable retardates on various types of conceptual tasks. It was 
ascertained that the educable mentally retarded child does not perform as 
well as his normal peers on those tasks requiring verbal competency 
(Milgram & Furth» 1963; Furth & Mllgram» 1965; and Miller, et al., 1968). 
Yet I when through experimental manipulation verbal pretralnlng was pro- 
vided! the educable retardate performed as well as or better than normal 
subjects matched on MA (Stephensi 1966; and Landau» 1968). Furthermore» 
the work of Prehm (1966) would tend to indicate that subjects who received 
verbal labels with appropriate instruction would perform better than 
either subjects who received labels only or the control subjects. 



Chapter III 
EXPERIMENTAL METHOD 
The purpose of the present study was to investigate the effects of 
verbal labels alone and also the combined effects of two kinds of instruc- 
tions and verbal labels on the concept attainment of educable mentally 
retarded and normal male subjects of the same mental age. The concept to 
be examined was that of equilateral triangle . 

The specific questions which the experiment sought to answer were: 

1. What is the effect of normal vs. retarded mental development on 
concept attainment? 

2. What Is the effect of higher vs. lower mental age on concept 
attainment? 

3. What is the effect of various kinds of Instruction on concept 
attainment? 

4. Is there an interaction between level of mental age and normal 
vs. retarded mental development? 

5. Is there an Interaction between kinds of instruction and normal 
vs. retarded mental development? 

6. Is there an Interaction between kinds of Instruction and higher 
vs. lower mental age? 

7. Is there an interaction among kinds of instruction, normal vs. 
retarded mental development, and higher vs. lower mental age? 
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Based upon the preceding quostlona the followinp; directional hypo- 
theses are offered for each of the three main effects questions. 

1. There will be no difference between normally developing and 
mentally retarded boys on concept attainment. 

2. Higher MA boys will perform signi^cantly better than lower MA 
boys on concept attainment. 

3. The rank order of the treatments from lowest to highest will be 
control, verbal labels only, verbal labels pertaining to p entagon with 
instruction, and verbal labels pertaining to equilateral triangle with 
instruction; also the last two treatments will result in significantly 
higher concept attainment than the control condition. 

No hypotheses are entertained for questions A-7. 

The following sections describe the method by which the preceding 
questions and hypotheses were given experimental test. A pilot study 
was conducted to assure that lessons and other experimental procedures 
functioned properly. 

Pilot Study 

Subjects 

Thirty-two subjects were included in the pilot study, 16 first grade 
boys and 16 primary educable mentally retarded boya. The subjects were 
chosen from schools within the Janesvllle (Wisconsin) Public School sys- 
tem. The mean CA of the first grade subjects was 7.0 years. The mean CA 
of the EMR subjects was 9.6 years. The mean MA of the first grade subjects, 
as determined by the Kuhlman-Anderson Measure of Academic Potential (Kuhlman 
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& Anderson, 1963), was 6.6 years. Using the same measuring instrument, 
the mean MA of the EMR subjects was determined to be 6.4 years. 

Subjects were not included in the experiment if they manifested sub- 
stantial motor handicap, visual or hearing difficulty, outstanding emo- 
tional disturbance, or gross language disability. 

Instructional Materials 

To study the effect of verbal labels alone and also the combined 
effects of two kinds of instruction and verbal labels on the concept attain- 
ment of educable mentally retarded and normally developing boys of the 
same mental age, four lessons were constructed that presented selected 
labels and instruction on the labels. The verbal labels were chosen from 
a battery of Center developed tests on the equilateral triangle (Klausmeier, 
Itiglson, Sipple, & Katzenmeyer, 1972). Selection was based upon the im- 
portance of the labels for the attainment of the concept being taught in 
the lessons and tested in the battery. One lesson was developed for each 
of the experimental treatment conditions. Each lesson took approximately 
15 minutes to complete and was divided into segments of 3 1/2-4 minutes, 
4 minutes, 3 minutes, and 3-4 minutes. The lesson content was reviewed 
by R & D Center math curriculum experts to assure accuracy. The lessons 
were designed to encourage student participation. 

Briefly, treatment I was a lesson on pentagons . The lesson included 
giving 12 verbal labels plus instruction on the labels. Treatment I 
contained nine labels. common to the defining attributes of both equilateral 
triangles and pe ntagons plus three labels specific to pentagons . 
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Treatment II was very similar in content to treatment I. The second 
experimental treatment was a lesson on equilateral triangle using the 
nine attribute labels of treatment I plus three labels specific to equila- 
t eral triangles . As in the previous treatment, instruction on the labels 
was provided* 

Treatment III, in which subjects received only verbal labels, contained 
the nine labels found in both treatments I and II plus the specific labels 
from each treatment condition. Subjects in this condition therefore re- 
ceived 15 labels. 

The subjects assigned to the control group, treatment IV, received 
verbal laodls on cutting tool with instructions on the labels. Fifteen 
verbal labels were to be found in this condition, nine labels common to 
the defining attributes of cutting tool plus six labels of specific kinds 
of cutting tools . 

A complete copy of the lessons used in the pilot study can be found 
in Appendix A. Table 1 provides a listing of the labels used in each 
lesson. 

The stimuli (verbal labels) used in the lessons were photographically 
set on a Stripprinter and placed on 3 x 5 inch file cards with felt attached 
to one side of the card. Each letter was 1/4 inch high. A large (24 x 36 
inch) black flannel board manufactured by the Instructo Corporation was 
used for presentation purposes. 

The drawings of cutting tools and the non-examples used in treatment 
IV were drawn by an artist. All drawings were 5 inches in length and were 
mounted on 4 x 6 inch file cards with felt attached to one side of the 
cards * 



Table 1 



Listing of Verbal Labels Used In Each Lesson 



Treatment I 

Verbal labels + Instruction 
on pentagon labels 

polygons 

pentagon 

regular pentagon 

five 

sides 

angle 

equal 

shape 

perimeter 

closed figure 

open figure 

simple fl-gures 



Treatment III 
Verbal labels only 



polygons 
pentagon 

regular pentagon 
five 

triangle 

equilateral triangle 

three 

sides 

angle 

equal 

shape 

perimeter 

closed figure 

open figure 

simple figures 



^ Treatment II 

Verbal labels + Instruction on 
equilateral triangle labels 

polygons 
triangle 

equilateral triangle 

three 

sides 

angle 

equal 

shape 

perimeter 

closed figure 

open figure 

alnple figures 



Treatment IV 

Verbal labels + Instruction 
on cutting tool labels 

tools 

cutting tools 

hard 

sharp 

dull 

blade 

teeth 

f.ooth-edge 
smooth-edge 
scissors 
pen knife 
axe 

rip saw 
hack saw 
two-man saw 
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The line drawings of the open and closed figures used In treatment X 
and treatment II (pentagon and equilateral triangle, respectively) were 
also drawn by an artist. Each side of the open and closed pentagon draw** 
Ings were 1 1/2 inches In length. The drawings were mounted on 4 x 6 
Inch file cards with felt attached to one side. Each side of the open and 
closed equilateral triangle drawings was 2 Inches In length. The drawings 
were mounted on 3 x 5 Inch file cards which had felt attached to one side. 
Copies of the drawings of cutting tools, the non-examples , and the open 
and closed figures are provided In Appendix B. 

Felt cut-outs were also Incorporated In the teaching of verbal labels 
both In treatment I and treatment II. Three cut-outs In the shape of a 
regular pentagon were used In treatment I. The cut-outs were of different 
colors and sizes, the largest being red with each side 3 13/16 inches long. 
A green cut-out with each side 2 9/16 Inches long and a yellow cut-out: 
with each side 1 11/32 Inches were also used to explain the various attri- 
butes of the regular pentagon. 

Three cut-outs In the shape of an equilateral triangle were used In 
treatment II. As with the cut-outs used In treatment I, the cut-outs 
Were of different sizes and colors. The colors were the same as used In 
the lesson on pentagons. The size of the equilateral triangle shapes were 
equated such that the areas of the three pentagon cut-outs were the same 
as the areas of the equilateral triangle cut-outs. The sides of the lar- 
gest cut-out were six inches, the sides of the remaining two cut-outs were 
four inches and two Inches, respectively. 
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Dependent Measure 

The dependent measure used in the pilot study was a subtest of the 
Equilateral Triangle Test Battery. The subtest chosen was the vocabulary 
test, test ID. Subjects received this test as a pretest-posttest measure. 
A score was obtained based upon the total number of correct responses 
(13 possible correct responses) . An Item was scored as being either cor- 
rect or Incorrect. 

A copy of the test Is to be found In Appendix C. 

« 

Procedure 

Subjects were tested on the Kuhlman-Anderson Measure of Academic 
Potential (form A) seven school days prior to the Initiation of the exper- 
imental treatments. Said testing required approximately 70 minutes to 
^otivplete. Subjects •wexe tested in an etapty room within each of ttia selected 
schools. The normal subjects received the measure in groups of eight, 
while the EMR subjects were tested in groups of five. Each subject sat at 
a desk appropriate for his height. 

The experimenter was able to test two groups of subjects a day. In 
order to obtain the necessary number of subjects, the experimenter tested 
three groups of first grade boys for a total of 2A boys. A day and a half 
was required for the testing of the normal subjects. Upon completing the 
testing of the normal subjects, the experimenter was unable to continue 
full day testing and was able to test only in the afternoon. The experi- 
menter tested 25 EMR subjects. Testing of the retarded boys therefore re- 
quired five afternooiib. 

The experimenter randomly chose 16 of the 24 tested normal subjects 
whose MA was between 5.0 and 7.5 years. The experimenter then selected 
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16 primary EMR boys so as to approxlinate the mean MA of the 8(=!lected first 
grade boys. 

On the day the subjects were to receive the experimental treatments, 
the experimenter and an assistant went to the subjects' classroom and es- 
corted the subjects to the testing room. The subjects were informed that 
the experimenter was interested in studying how children learn and that 
they could help by answering some questions. The experimenter then left 
the room and the assistant distributed a pencil and a pre-named test to 
each subject. The test was used as a pretest measure of the subjects' 
knowledge of selected geometric concepts. Approximately 20 minutes were 
required to complete the pretest as each question wa?< read to the subjects 
twice. Upon completion of the pretest, the assistant left the testing 
room and the experimenter returned. The experimenter then presented one 
of four 15 minute lescons depending upon which treatment the subjects were 
assigned to.. The order of presentation of the treatments W£>.s randomized. 

The subjects assigned to treatment I received an instructional lesson 
on the 12 labels for pentagon . Subjects in treatment II received a fifteen 
minute lesson on the 12 labels for equilateral triangle . Treatment group 
III received verbal labels relevant to both pentagon and equilateral 
triangle without receiving instruction on either the pentagon or the 
equilateral triangle . Treatment IV, which served as the control group, 
received a placebo lesson to equate the time that the experimenter spent 
with the other treatment groups. Subjects in this condition received In- 
struction and verbal labels relevant to cutting tools . 

Each lesson concluded with the assistant administering test ID of the 
battery once again as a pos^^test measure* The assistant was unaware which 
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lesson the subjects received. The subjects received a posttest In order 
to assess the effect of the various lessons. Thrs uane procedures used In 
administering the pretest were followed In the administration of the post- 
test. .)on completion of the posttest, subjects were returned to their 
clabs rooms by the experimenter or his assistant. Approximately one hour 
was required for each administration In groups of four. Being unable to 
always devote a full day to testing, five days were necessary In order to 
complete testing. 

Experimental Design 

The design of the pilot study, being consistent with its purpose, in- 
corporated four Independent variables which were the four types of treat- 
ments with a stratifying variable of being either normal or mentally re- 
tarded. The dependent variable was a gain score, (pretest vs. posttest 
score) . Performance assessed was rhe total number of items correct on 
test ID of the equilateral triangle battery. 

Subjects within each classification (normal or mentally retarded) 
were ranked by their test scores, i.e., MA, blocked into groups of four, 
and randomly assigned to one of the four treatment conditions, such that 
&ne subject from each block of four subjects was assigned to each experi- 
mental treatment. Therefore, there were four subjects per cell for a 
total of 16 subjects per classification. 

Due to difficulty in obtaining a sufficient number of .subjects,' the 
experimenter was forced to select EMR subjects from three different schools. 
This therefore necessitated randomly assigning schools to treatments for 
the EHR subjects. Table 2 Illustrates the design of the pilot study. 
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Regtilta 

Being consistent with the purpose of the pilot study, I.e., to assure 
that lessons and other experimental procedures function properly with a 
terget sample of subjects, a descriptive analysis using a non-lnferentlal 
comparison of means was applied to the data. Table 3 presents the results 
of the descriptive analysis. 

Beyond the finding that the ordering of the treatment means and the 
gain scores were In the predicted direction, the purpose of the pilot study 
was also accomplished. Specifically, the experimenter was able to ascer- 
tain more fully the time required for each of the instructional lessons, 
end that the material presented In the lessons had the desired effects. 
Furthermore, the experimenter was able to gain experience in both administ- 
ering the Kuhlman-Anderson test and in working with first grade and primary 
EMR boys in an experimental situation. 
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Main Study 

Subject 8 

One hundred sixty subjects, 80 educable mentally retarded boys and 
80 normal boys participated in the ipl'n"8tudy. Within each classification 
there were 40 low MA boys and 40 high MA boys. Low MA corresponded to an 
MA range of 5.0 - 7.5 years, high MA corresponded to an MA range of 7.6 - 
10.0 years. Tie subjects were chosen from various schools within the 
Milwaukee Public School system. 

The design called for subjects to be drawn from a large school typical 
of the inner city of Milwaukee. Due to a lack of EMR subjects, the exper- 
imenter had to select boys from five other schools in order obtain the 
required number of EMR subjects. Examination of school recc—ds indicated 
that three of the schools were participating Title I schools, and that 
five of the six schools, including the school from which the normal subjects 
were chosen were below both national and city norms on the Iowa Test of 
ISaslc Skills. Furthermore, all six schools have a higher percentage of 
pupil mobility than other city schools. Lastly, four of the selected 
schools have a higher percentage of pupils above age in each grade level 
than other schools in the Milwaukee School system. Three of the partici- 
pating schools are representative of the inner city schools of Milwaukee 
while the remaining schools are representative of non-inner city schools 
(D. Rowe, personal communication, March 4, 1974). The three Inner city 
schools include the school from which the normal subjects were drawn and 
those schools from which the majority of EMR subjects were chosen. 

The normal subjects were selected from first and third grade class- 
rooms within one of the six schools from which the EMR subjects were drawn* 
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The mean CA of the first grade subjects was 7.1 years, the mean CA of the 
third graders was 9.0 yeaips. The EMR subjects were chosen from both pri- 
mary and Intermediate special education classrooms. Approximately half 
of the EMR subjects were drawn from the same school as the normal subjects* 
The mean CA of the primary subjects was 10.1 years while the Intermediate 
EMR subjects had a mean CA of 11.6 years. The Kuhlman-Anderson Measure of 
Academic Potential was used to determine the MA of the subjects. Using 
form A for both the first grade subjects and primary EMR subjects, It was 
determined that the mean MA of the first grade subjects was 6.2 years. 
The primary EMR subjects were found to have a mean MA of 6.3 years. Form 
B was used for both the third grade subjects and the Intermediate EMR 
subjects. The mean MA of the third grade subjects was determined to be 
8.5 years* The mean MA of the intermediate EMR subjects was found to be 

8.3 years. Intelligence quotients were available from tables provided in 
each test manual. Examination of the tables indicated that the mean XQ 
of the first and third grade subjects were 88.9 and 95.3, respectively. 
The mean IQ of the primary educable retardates was found to be 75. 0, while 
the intermediate EMR subjects had a mean IQ of 81.7. The IQs of some of 
the primary and intermediate EMR boys were extrapolated. That is, for 
those subjects whose CA was higher than provided for in the test manuals 
it was necessary to disregard the true CA and use the CA provided for in 
the test manuals. Table 4 presents the preceding Information in a table 
format. 

Subjects were not included in the study if they manifested substantial 
botor handicap, visual or hearing difficulty, outstanding emotional dis- 
eurbanee, or gross language disability. 
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Hean MA, CA| and IQ of Normal and Edueable Mentally 
Retarded Subjects of Low and High MA 

BEST COPY mm\i 



MA a XQ 









X 


8.D. 


X 


S.D. 


X 


S.D. 


Nomal 


Low 


40 


6.21 


.447 


7.06 


.611 


88.20 


6.93 
















High 


40 


8.53 


.752 


8.95 


.700 


95.38 


11.37 


EMR 


Low 


40 


6.26 


.542 


10.08 


1.41 


75.03* 


8.27 


High 


40 


8.33 


.488 


11.61 


.854. 


81.73* 


7.39 



♦Extrapolation from IQ tables of Kuhlman-Anderson Test Manuals. 
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In8ti;uctlonal Materials 

The stimulus materials, i.e., the verbal labels, felt cut-outs, and 
various drawings, used in the pilot study were also used in the main ex- 
periment. Modification of the stimulus materials was not necessary. 

However, minor modifications were required of the lessons. Based 
upon the pilot study, it was determined that each lesson required approxi- 
mately 16 minutes for completion rather than the anticipated 15 minutes. 
The lessons were divided into jaegments of 5 minutes, A minutes, 3 minutes, 
and 4 minutes. It was further determined that the concluding activity of 
the fourth lesson (placebo) required a greater amount of time than was 
anticipated and therefore fewer stimulus arrays were presented to the 
subjects. Also, since the main study did not Incorporate a pretest vs. 
posttest design, the section pertaining to the administration of the pre- 
test was deleted from the lessons. Additional modifications of the lessons 
were not required. (A complete copy of the four lessons used in the main 
study can be found in Appendix D. The stimulus materials were previously 

desctibed^in the beginning of this chapter.) 

\ 

Dependent Measure 

The assessment measure used in the main study was a battery of tests 
on equilateral triangle developed at the Wisconsin Research and Develop- 
ment Center for Cognitive Learning (Klausmeier, et al., 1972). The tests 
measure performance related to distinct levels of conceptual development. 
Performance assessed was the total number of items correct on the levels 
(concrete, identity, dassificatory, and formal [discriminating attributes 
+ vocabulary]) subtests of the Equilateral Triangle Test Battery. Responses 
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were scored as being either correct or Incorrect. 

A total of 29 Items are found on the levels subtests (eight each on 
concrete and Identity, three each on classlflcatory and discriminating 
attributes, and seven on vocabulary) . Table 5 presents the Hoyt reliability 
coefficients for the test Items according to levels and uses. The relia- 
bility coefficients are given for all 160 subjects and for the 80 normal 
subjects and 80 educable mentally retarded subjects. (As stated in Chapter 
I, performance on the uses subtests was not analyzed due to the low relia- 
bility of the measures.) 

A copy of the assessment battery is to be found in Appendix E. 

Procedure 

Subjects received the Kuhlman-Anderson Measure of Academic Potential 
appropriate for their mental age level approximately two weeks prior to 
the initiation of the experimental treatments. Subjects were given the 
Kdhlman-Anderson so that the experimenter could adequately ascertain their 
current mental age. 

first grade subjects and primary EMR subjects received form A, while 
third grade subjects and intermediate EMR subjects were tested on the non- 
verbal third grade form, form B. Approximately 70 minutes were required 
for each testing session regardless of the test form. Subjects were 
tested in either empty classrooms or conference rooms within each of the 
selected schools. The first grade subjects and third grade subjects were 
Cetted in groups of ten. Both the primary and Intermediate EMR subjects 
were tested in groups of six. fiach subject sat at a desk appropriate for 
his height* 
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Table 5 

Boyt Reliability Coefflclentfi for the Subtests 

of the Equilateral Triangle Test Battery AVAILABLE 

Subtest Total Subjects Normal EMR 

V'^ " 160) (N - 80) (N - 80) 

Levels z 

Concrete ^ .8239 .8036 .8336 

(.4372) (.3702) (.4932) 

Identity .7217 .7875 .6693 

(.4957) (.4070) (.5677) 

Classiflcatory .6543 .5500 .7573 

(.3916) (.4439) (.3295) 

Formal .2601 .2734 .2535 

(1.4312) (1.4224) (1.4404) 

Discrlm. Attributes .5971 .5946 .6028 

(.5724) (.5730) (.5726) 

Vocabulary .2058 .1942 .2199 

(1.1578) (1.1511) (1.1635) 

Total Levels .6633 .6460 .6817 

(1.76-9) (1.7214) (1.8064) 

Uses: 

Problem Solving .1745 .0494 .2763 

(.8674) (.8968) (.8344) 

Supraordinate-Siibordinata .1602 . 2823 .0080 

(1.2179) (1.2044) (1.2335) 

Total Uses .3310 .3251 .3399 

(1.5476) (1.5605) (1.5346) 



Note. • Standard error of measurements are given in parentheses. 
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The experimenter was able to test three groups of subjects a day. A 
second experimenter, who was thoroughly familiar with the administration of 
the Kuhlman-Anderson, was available to assist the experimenter on a part- 
time basis. In order to obtain the necessary number of subjects, the ex^ 
perilmenter and his assistant required four days to complete the testing of 
the first and third grade subjects. A total of five testing days (full days 
and half days) were required for obtaining the required number of EMR sub- 
jects. (For various reasons a full day of testing was not always possible.) 
Therefore, a total of nine days was required for the administration of the 
Kuhlman-Anderson . 

The experimenter randomly chose 40 primary EMR subjects from a group 
of retardates whose MA was between 5.0 and 7.5 years. The experimenter 
ascertained the mean MA of these subjects and then selected 40 first grade 
subjects so as to have an equivalent mean MA. The selection was accom- 
plished from a group of first graders whose MA was between 5.0 and 7.5 
years. The experimenter followed the same procedure for selecting the high 
MA normal and EMR subjects. The experimenter randomly chose 40 Intermediate 
EMR subjects from a group of retardates whose MA was between 7.6 and 10.0 
years. The experimenter determined the mean MA of the subjects and then 
selected 40 third grade subjects so as to have an equivalent mean MA. As 
before, the selection was accomplished through repeated random sampling, 
i.e., from a group of third graders whose MA was also between 7.6 and 10.0 
years. 

Subjects received the treatments In groups of five whenever possible. 
Due to absences and having EMR subjects from six different schools, treat* 
ments were administered on occasion to Individual subjects or In groups of 
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two, three, or four. The order of presentation of the treatments was ran- 
donized. The experlnentar administered the lesson and dependent measure to 
half of the subjects in each cell. The experimenter administered the lesson 
to the remaining five subjects of each cell with the assistant administering 
the dependent measure. The assistant was not aware of which lesson the 
subjects received. During randomly selected treatments, the assistant was 
present to record the attention level (time-on- task) of the subjects. A 
copy of the attention measure is to be found in Appendix F. 

On the^ay the subjects ware to receive the treatments, the experi- 
menter and his assistant went to the subjects' classrooms and escorted the 
subjects to the testing ^om. The subjects were informed that the experi- 
menter was interested in ^studying how children learn and that they could 
help by answering some questions, but first the experimenter wanted to 
talk to them about something very interesting. 

The subjects assigned to treatment I received an instructional lesson 
on the attributes of a pentagon . The subjects were also supplied with ver- 
bal labels relevant to the attributes of a pentagon . The subjects in treat- 
nent group II received a 16 minute lesson as to the attributes of an equil- 
. ate ral triangle . This treatment group also received verbal labels relevant 
to the attributes of an equilateral triangle . Treatment group III received 
verbal labels relevant to the attributes of a pentagon and equilateral tri- 
angle — without receiving instruction on either the pentagon or the equi- 
lateral triangle . Treatment group* IV, which served as the control group, 
received a placebo lesson to equate the time that the experimenter spent 
with the other treatment groups. Subjects in this condition received in- 
struction and verbal labels relevant to cutting tools . 
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Each lesson concluded with the subjects receiving the Eqollateral 
Triangle Test Battery. The subjects received this Instrument In order to 
ascertain the effect of the various lessons on their level of concept 
attainaent. The measure was administered In accordance with procedures 
outlined In the administrator's manual. Upon completion of the battery, 
the subjects were returned to their clatisrooms by the escperlmenter or his 
assistant , 

Approximately one hour was required for each admlnlst ratios of the 
treatments. A total of 12 days (both full days and half days) was required 
to complete the administration of the treatments to all of the subjects. 

Upon completion of the study, all teachers whose students participated 
in the experiment received an evaluation form on which they were to indi- 
cate whether or not their students had received instruction on the labels 
presented in the lessons. A copy of the evaluation form comprises Appendix G. 

Experimental Design 

The design of this experiment consisted of a 2 x 2 x 4 completely 
crossed design with fixed effects. The four treatment conditions were the 
Independent variables, with mental age (high, or low) and classification 
(mentally retarded or normal) Included as stratifying variables. The total 
number of correct responses on the levelti subtests of the Equilateral Tri- 
angle Test Battery constituted the dependent measure. The 2 x 2 x 4 design 
is Illustrated in Table 6. 

Within each classification, there were 80 subjects, 40 high MA subjects 
snd 40 low MA subjects. Therefore, a total of 160 subjects were involved 
la the experiment. Subjects within each mental age level of each dassl- 
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flcatlon were randomly aiflgned to one of four treatments such that there 
were 10 subjects per cell. 

The analysis of the data consisted of five analyses of variance using 
the NWAY I computer program (STATJOB statistical series). The analyses 
were conducted according to levels In order to determine the main effects 
due to treatment, mental age, and normal vs. retarded mental development, 
along with any of the possible Interactions. In post hoc analyses, Tukey*s 
(1949) test was applied In maklng^ll appropriate palrwi.se comparisons. 



Chapte? IV 
RESULTS 

The results of the present experljnent are reported In terms of 
performance on the levels subtests of the Equilateral Triangle Test 
Battery. The performance of the subjects was analyzed according to 
the questions stated at the outset of the experiment and In Chapter III, 

The results of the subject attention measure and the teacher eval- 
Qatlon form of classroom instruction are also presented in this chapter. 

Performance on the Concrete Level 
The mean number of correct responses on the concrete level subtest 
according to mental classification (normal or educable mentally retarded) 
and mental age (^.ow or high) is shown ^n Table 7. (The number of correct 
responses for each individual subject can be located in Appendix H.) 
It is noted thac the normal subjects had a mean score higher than the 
EMR subjects (7.75 vs. 7.51), end that the high MA subjects had a mean 
•core higher than the low MA subjects (7.81 vs. 7.45, respectively). 

The effect of the various treatments was analyzed according to 
mental classification and mental age. Table 8 illustrates the mean 
•cores of both normal and EMR subjects according to treatments while 
Table 9 illustrates the mean scores of low and high MA subjects with 
respect to treatments. 

An analysis of variance was performed using the NWAY 1 computer 
program (STATJOB statistical aeries) for general analysis of variance. 
The results of the analysis are presented in Table 10. Statistically 
•igniftcant results are evident for the main effect uf mental aga 
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Table 7 

Mean Concept Attainment Scores 
on the Concrete Level subtest (QPf AVAILABLE 





Nox>aal 


M 


Mental Classification 

EMR M X Totals for 

levels of MA 


N 




7.70 


-r— 

40 


7.20 


40 


7.45 


80 




.(.60) 




(1.69) 




(1.29) 




High MA 


7.80 


40 


7.82 


40 


7.81 


80 


(1.11) 




(.54) 




(.87) 




Z Totals for 


7.75 


80 


7.51 


80 


7.63 


160 


Konnal/EMR 


(.89) 




(1.29) 




(1.11) 





Note. - Standard deviations are given In parentheses < 



•3 

IK 



SB 



o 

00 


o 

00 




S 








H 












H 


ON 


cn 






CM . 




• • 


• 


• 


• 






H 
w 





8 



O 




8 



o 

CM 



o a\ 



I 8 



s 



CM as 
so csl 



H 
IM 



7^ 



O 

00 



o 

00 



s 



IM 



in o\ 

• • 



00 00 



CO H 
• • 



o 

CM 



O 



O 



o ^ 



o o 

a\ CO 



in ^ 

>0 00 



! 



H 



O 

CM 



o 

CM 



e 

in so 



o 



o in 
r* H. 



in a 
in H 



m CM 

C\ CM 



00 



o 

CM 



9 



in 00 



M OH 



I 

IM 



ERIC 



t 



77 



Table 10 

Analysis of Variance en the Concept Attainment 

Scores of the Concrete Level Sub^test Q^ST COPY AVAILABLE 



Source 


df 


MS 


F 


Normal/EMR 




2.251!; 


1.786 


Mental Age 

f, 


1 


5*256 




Treatment 


3 


.422 


.334 


Normal/EMR x 
Mental Age 


1 




2.182 


Mormal/EMK x 
Treatment 


3. 


.622 


.493 


Mental Age x 
Treatment 


3 


.622 


.493 


Normal/EMR x Mental 
Age X Treatment 


3 


.022 


.018 




144 


1.263 




< .05 
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(F - 4.161, df ■ 1/lAA, p < .05). Statistical aignifieance was not ob- 
tained for the main effects of mental classification or treatment, nor for 
any of the possible interactions. 

Performance on the Identity Level 

The mean number of correct responses on the identity level subtest ac- 
cording to mental classification (normal or educable mentally retarded) and 
mental age (low or high) is presented in Table 11. (The number of correct 
responses for each subject can be located in Appendix H.) As was found in 
examining performance on the concrete level subtest, the normals had a mean 
score higher than the educable retardates (7.71 vs. 7. AS) and high MA boys 
had a mean score higher than low MA boys (7.76 vs. 7. A3, respectively). 

As before, the effects of the four experimental treatments were 
analysed first according to mental classification and secondly according 
to mental age. Table 12 illustrates the mean scores of both normal and 
educable mentally retarded subjects ac&ording to treatments, while Table 
13 illustrates mean scores of the subjects according to low vs. high men- 
tal age and treatments. 

The results of the analysis of variance of the total number of 
correct responses on the identity level subtest is shown in Table lA. The 
analysis indicated statistical significance for the main effects of mental 
age ( F A. 309, df ■ 1/lAA, p < .05). Significant results were not ob- 
tained for the main effects of mental classification or treat ment , nor for 
any of the possible interactions. 

Performance on the Classiflsatory Level 
Table 15 presents the aean number of correct responses on the ^ 
ela8sifi«atory level subtest according to normal vs. retarded mental 
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T«bl« 11 



Mean Concept Attainment Scoreii 

on th. Id«,tlty UV.1 Subtest ^ ^ ^^^^^ 



- 


NOnMl 


%m 

a 


Mental Classification 

EMR M X Totals for 

Levels of MA 


N 


Low MA 


7.70 


40 


7.17 


40 


7.43 


80 




(.72) 




(1.33) 




(1.10) 




High MA 


7.72 


40 


7.80 


40 


7.76 


80 




(1.13) 




(.51) 




(.87) 


X Totals for 


7.71 


80 


7.48 


80 


7.60 


IbO 


Nomal/EMR 


(.94) 




(1.05) 




(1.00) 



Nbte. - Standard deviations are given in parentheses. 
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Table 14 

Analysis of Variance on the Concept: Attalnmene 

Scores of the Identity Level Subtest AVMIABLE 



Source 


df 


MS 




Npmal/EMR 


1 


2.025 


2.065 

f 


Mental Age 


1 




He 


Treatment 


3 


2.250 


2e294 


Normal /EMR x 
Mental Age 


1 


3.600 

■ www 


3.671 


Normal/EMR X 
Treatment 


3 


.241 


.246 


Mental /yge x 
xireHtlteni 


3 


.241 


.246 


Age x Treatment 


3 


.383 


.390 











*p < .tis 
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Table 15 

Mean Concept Attainment Scores 
on the Classlflcatory Level Subtest BEST COPlf AVAILABLE 





normal 


N 


Mental Classification 

EMR N X Totals for 

Uvels of MA 


N 


Low m 


2.20 


40 


2.45 


40 


2.32 


80 




(.91) 




(.98) 




(.95) 




High MA 


2.72 


40 


2.77 


40 


2.75 


80 




(.59) 




(.57) 




(.58) 




X Totals for 


2.46 


80 


2.61 


80 


2.53 


160 


Normal /EMR 


(.81) 




(.81) 




(.81) 





Note. - Standard deviations are given in parentheses. 
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development and for low and high MA. (The nwnbev of correct responses 
for each subject can be found in Appendix H.) While on the concrete 
atkd identity levels subtests* normal subjects had a mean snore higher 
than EMR subjects; on the c^assificatory level subtest, EMR boys had a 
mean score higher than normal boys (2.61 vs. 2.46). Being consistent 
with the two previous findings, high MA subjects had a mean score higher 
than low MA subjects (2.75 vs. 2.32,^ respectively). 

The effect of the various treatments was analyzed according to 
mental classification and mental age. Table 16 illustrates the mean scores 
of both normal and EMR subjects according to treatments while Table 17 
illustrates the mean scores of low and high MA subjects with respect to 
treatment condition. 

An analysis of variance was conducted on the total number of correct 
responses on the dassificatory level subtest. The result? of the analysis 

i 

are shown In Table 18. As wus previously found, the main effect of mental 
age was statistically significant (F - 12.356, df - 1/144, p < .001) while 
the main effects of normal vs. retarded mental development and treatment 
were not statistically significant. The interaction of normal/EMR x 
treatment was the only interaction found to be statistically significant 
(F - 3.164, df - 1.144, p < .05). 

A post hoc comparison of means was conducted using Tukey*s (1949) 
procedure for pairwise comparisons. Table 19, which presents the results 
of the Tukey analysis on the interaction of normal/EMR x treatment. Indicates 
that statistically significant differences were ob served among the various 
treatment means. Figure 2 graphically illustrates this interaction. 
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Table 18 

Analysis of Variance on the Concept Attainment 
Scores of the Class If Icatory Level Subtest 



BEST copy AVWi 



Source 


df 


MS 


F 


Normal /EMR 


1 


*900 


1.539 


nentax Age 




7 


1 9 3SI«e 


Treatment 


9 


.641 


1.097 


Normal /EMR x 
Mental Age 


1 


.400 


.684 


Normal /EMR x 
Treatment 


,9 


1.850 


3.164** 


Mental Age x 
Treatment 


3 


.975 


1.667 


Normal /EMR x Mental 
Age X Treatment 


9 


.883 


1.510 


Within Cells 


144 


.584 





*p < .001 
**p < .05 
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An examination ot Table 19 indicates that EMR st'bjects assigned to 
treatnent I (pentagon) performed significantly better than normal sub- 
jects assigned to treatment III (verbal labels only). Furthermore* EMR 
subjects assigned to treatment III had a significantly higher mean acore 
than normal subjects assigned to treatment III (2.80 vs. 2.15* respectively). 
The Tukey analysis also indicated that normal subjects who received instru- 
ction on equilateral triangle labels (treatment IX) performed significantly . 
better than normal subjects who received verbal labels only (treatment III) . 
All other pairwise comparisons were non-significant at the .10 level. 

Performance on the Formal Level 
The performance of the subjects on the formal level subtest was 
analyzed according to the two measures which constitute the formal luvel 
subtest* (1) discriminating attributes and (2) vocabulary. 

Discriminating Attributes 

Table 20 illustrates the mean number of correct responses for normal 
and educable mentally retarded subjects and for subjects of low or high 
mental age on the discriminating attribute measure. (The number of 
correct responses for each subject can be located in Appendi? rU.) As 
was found on the concrete and identity level subtests* normal boys had 
a mean score higher than EMR boys (1.50 vs. 1.43). Being consistent with 
the findings reported for the three prior subtests* high MA subjects had 
a mean score higher than their low MA counterparts (1.67 vs. 1.26* res- 
pectively) . 

The effects of the four treatments were analyzed according to the 
Mntal classification and mental age of the subjects. Table 21 presents 
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Table 20 

Mean Concept Attainment Scores on the Formal Level Subtest 

(Discriminating Attributes) ■«>.«•. ^ 

^ BEST copy MMAR ig 



Mental Classification 



Itomal N 



EMR 



X Totals for 
Levels of MA 



N 



Low MA 
Hish MA 



1.35 
(1.07) 

1.65 
(1.05) 



40 



40 



l.lr? 

(.95) 

1.70 
(1.18) 



40 



40 



1.26 
(1.01) 

1.67 
(1.11) 



80 



80 



X Totals for 1.50 
Koraal/EMR (1.06) 



80 



1.43 
(1.10) 



80 



1.46 
(1.08) 



160 



Mote. - Standard deviations are given in parentheses* 
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the nean scores of the normal and EMR subjects vlth regard to the various 
treatment conditions* while Table 22 illustrates the mean scores o£ the 
low and high MA subjects vlth respect to treatments. 

Table 23 presents the results of the analysis of variance conducted 
on the total number of correct responses* The table indicates » as has 
been noted for all the analyses so far conducted, statistically significant 
results are evident for tL^ main effect of mental age (F ■ 5.782, df ■ 
1/144, p < .05). Statistical significance was not obtained for the main 
effects of mental classification or treatment, nor for any of the possible 
interactions. 

Vocabulary 

The mean number of correct responses on the seven item vocabulary 
measure according to normal vs. retarded mental development and low vs. 
high HA is presented in Table 24. (The mmber of correct responses for 
each subject can be located in Appendix H.) As previously noted on the 
classificatory level subtest, the educable retardates had a mean score 
higher than the normal subjects (2.77 vs. 2.57). Furthermore, it was 
observed that high MA subjects had a mean score higher than the low MA 
subjects (2.98 vs. 2.36, respectively). 

Table 25 and 26 present the mean scores according to treatment 
condition for mental classification and mental age. 

The analysis of variance conducted on the total number of correct 
responses revealed statistical significance for the main effects of 
mental age (F - 15.183, df - 1/144, p < .QQl) and treatment (£. - 41.379, 
d£ * 3/144, p < .001). The main effect of normal vs. retarded mental 
development was not statistically significant. The interaction of mental 
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Table 23 

Analysis of Variance on the Concept Attainment 
Scores of the Fcrmal Level Subtest 

(Dl.ol.ln.elng Attribute.) ^ ^ HmMl 



Source 


of 


MS 

• 


F 


Nomal/EMR 


1 


.156 


.132 


Kental Age 


1 


6.806 


5.782* 


Treatment 


3 


.422 


.359 


normal /ENR x 
Kental Age 


I 


.506 


.433 


Hormal/EMR x 
Treatment 


3 


1.056 


.897 


Mental- Age x 
Treatment 


3 


.306 


.260 


Rormal/EMR x Mental 
Age X Treatment 


3 


1.172 




Within Cells 


144 


1.177 




*p < .05 . 
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Table 24 

Mean Concept Attainment Scores on the Formal Level Subtest 

(Vocabulary} BEST COPY AVAILABLE 









Mettal Classltlcatlon 






Normal 


N 


EMR 


N 


X Totals for 
Levels of MA 


N 


Uw Vk 


2.20 
(1.60) 


40 


2.52 
(1.63) 


40 


2.36 
(1.61) 


80 


High MA 


2.95 
(1.01) 


40 


3.02 
(1.14) 


40 


2.98 
(1.07) 


80 


X Totals for 
Nomal/£MR 


2.57 
(1.38) 


80 


2.77 
(1.42) 


80 


2.67 
(1.40) 


160 



Note. - Standard deviations are given in parentheses. 
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«S« X trMtmmt was significant at the .01 level (F - 3.89» d£ « 3/144 » 
p < .01) while all other possible Interactions were non-slgnlf leant. 

« , • - » 

Table 27 presents the results o£ the analysis of variance In table 
femat. 

A post hoc comparison of the trestment means was conducted using the 
procedure advocated by Tukey. Table 28 Indicates the results of the 
analysis. As hypothesized, the mean number of correct responses for 
treatment II (3.90» equilateral triangle) was found to be significantly 
higher than treatments I (3.10, pentagon), III (2.12, verbal labels only), 
and IV (1.57, cutting tool— control). Treatment I was also found to be 
significantly different than treatments III and IV. The remaining pair- 
vise comparison was not found to be statistically significant. 

, Table 29 illustrates the results of a post hoc comparison of means 
conducted on the interaction of mental age x treatment. Examination of 
the table indicates that low KA subjects assigned to treatment II (equi- 
lateral triangle) performed significantly better than all other subjects 
regardless of mental age or treatment. The only exceptions to this 
finding were the high VA subjects who received treatment II (equilateral 
trimgle) or treatment I (pentagon). Furthermore, high MA subjects 
assigned to treatment II had a significantly higher mean score (3.85) 
at compared to high MA subjects who received treatments III and IV 
(mean scores; 2.65 and 2.20, respectively) and low MA subjects who also 
received treatments III ax^d IV (mean scores; 1.60 and .95, respectively). 
The results of the Tukey analysis Indicated other additional significant 
differences, (1) high Itk subjects asslgnsd to treatment I (pentf>gon) 
performed significantly better than either high MA control subject ts 



Tablt 27 



Analyilt of Varlanet on the Concept Attainment 
Seorei of the Formal Level Subteat 
(Vocabulary) 



*p < .001 

< 1 01 



BEST COPY AVAILABLE 



Source 




MS 


F 


Mormal/EMR 


1 


1.600 


1.554 


Mental Age 


1 


15.625 


15.183* 


Tt«atment 


3 


42.583 


41.379* 


Mormal/EHR x 
Mental Age 


I 


.625 


.607 


liormal/EMR x 
treatment 


3 


.350 


.340 


Mental Age x 

Treatment 


3 


4.008 


3.894** 


Normal/EMR x Mental 
Age X Treatment 


3 


• 

2.075 


2.016 


Vithln Celle 


144 


1.029 





Table 28 

Poit Hoc Comparisons for tha Traatmant 
Main Effect on tha Formal Laval Subtaat 



Traatmant 

1 3 4_ 

M^«n 3.90 3.10 2.12 1.57 

2 - 3.90 .80* 1.78* 2.33* 

1 ■ 3«W .98* 1.53* 

3-2.12 .55 

4 - 1.57 



Mota. > Tukay HSD ■ .586 
*p < .05 
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(traatment IV) or luv MA subjects Assigned to treatments III or IV 
(verbal labels only and cutting tool— contt&l, respectively) » (2) low 
HA subjects assigned to treatnent I Vad a significantly higher mean 
score (2.95) as compared to low MA subjects who received treatments 
III and IV (mean scores; 1.60 and .95» respectively), (3) high MA 
subjects assigned to the verbal labels only treatment (treatment III) 
performed significantlv better than low MA Subjects assigned either 
treatment III or IV» (4) high MA control subjects performed significantly 
better than low MA control subject*, and (5) low MA subjects who received 
verbal labels only performed significantly better than low MA control 
subjects. All other pairwise compaiisons were non-significant at the 
.05 level. 

Figure 3 graphically illustrates this interaction. 

Subjects* Tlme»'on-Task 
As was previously indicated, a measure of the subjects* attentive- 
iu»AS (i.e., time-on- task) was taken at randomly selected intervals 
during the experiment. (A copy of the measure used to assess the degree 
of attentiveness Is located in Appendix F.) A total of 19 subjects^ 
or approximately 12% of the subjects involved in the experiment, were 
observed. Measurements were taken at two minute Intervals. The subjects 
were rated according to the percent of time they were on task. Table 30 
presents the mean percent attention per minute. It is obvious that the 
subjects were attending at an exceptionally high level thus indicating 
that tlme-off-task was au a minimum* 
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Evaluation of Claaaroom Inatructlon 

All teaehera whoae atudenta partlclpatad In the experljnent received 
an evaluation form which aought to aacertain whether or not the aubjecta 
had received instruction on the labels preaented in the current experiment. 
(A copy of the questionnaire is located in Appendix 6.) Mijcieteen of the 
21 teachers (90.47!^) involved in the study responded to the questionnaire. 

None of the teachers » neither those responsible foi* teaching the 
firat and third graders nor those involved in educating the educuble 
mentally retarded boys* indicated that their atudents had receive i 
instruction on the followittg labels: polygon , pentagon , regular p entagon , 
perimeter , and almple figures . Tv^o third grader teachers indicated that 
their students received instruction on the labela: open figure , closed 
figure , an^le , and equilateral triangle one month prior to the initiation 
of the experimental treatments. All of the teachers involved indicated 
that instruction waa continously provided on the labels: triangle , 
ahape , sides , equal , three , and five . 

An examination of the appropriate curriculum guides and arithmetic 
textbooks indicated that the only labels on which instruction is provided 
for the first grade and primary EMR subjects are: triangle , shape , sides , 
equal . three , and five* An examination of the third gtadera' texts and 
the arithmetic books used by the intermediate EMR subjects indicated that 
Instruction is to be provided on the labela: polygon , pentagon , angle , 
triangle , shape , aides , equal , three, and five . (The experimenter waa 
unable to determine though at which point in the math curriculum instruc- 
tion on the labels was to begin.) 

Thus I the assumption that the subjects ware unfamiliar with moat of 

o tha labela prior to the experiment is supported both by teacher opinion 

ERIC 

and tha examination of the appropriate curriculum guldea and textbooks. 



Chapter V 
DISCUSSION 

The major objective of the present study was to investigate the 
effects of two kinds of instructions and verbal Idbels on the concept 
attainment of educable mentally retarded and sormally developing boys 
of the same mental age. The concept examined was that of equilateral 
triangle t The specific questions which the experiment sought to answer 
were: 

1* What is the effect of normal vst retarded mental development 
on concept attainment? 

2. What is the effect of higher vs. lower mental age on concept 
attainment? 

3t What is the effect of various kinds of instruction on concept 
attainment? 

4. Is there an interaction between level of mental age and normal 
V8. retarded mental development? 

5. Is there an interaction between kinds of instruction and normal 
vs. retarded mental development? 

6. Is there an interaction between kinds of instruction and higher 
vs. lower mental age? 

7. Is there an interaction among kinds of instruction, normal vs. 
retarded mental development, and higher vs. lower mental age? 

Based upon the preceding questions the following hypotheses were 
offered for each of the main effect questions. 

1.' There will be no difference between normally developing and 
aantally retarded boys on concept attainment. 

107 
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2. Higher MA boys will perform significantly better than lower 
MA boys on concept attalnnent. 

3* The rank oider of the treatments from lowest to highest will be 
control, verbal labels only, verbal labels with Instruction pertaining 
to pentagon , and verbal labels with Instruction pertaining to equilateral 
triangle ; also bhe last two treatioents will result In significantly 
higher concept attainment than the control group* 

Mo hypotheses were formulated for questions 4-7. 

The following conclusions are based upon the results presented In 
Chapter IV for performance according to the five concept attainment sub- 
tests. 

First, statistically significant differences were not observed 
between the mean scores of the educable retardates and normally developing 
boys on any of the concept attainment measures. This therefore Indicates 
that the normal subjects and educable mentally retarded subjects performed 
equally well on the various dependent measures. This substantiates the 
hypothesis that no difference will be found between normally developing 
and mentally retarded boys on concept attainment* This conclusion Is In 
agreement with that of Stephens (1966) and Landau (1968), both of whom 
found no difference In performance between educable retardates and normal 
subjects on concept learning tasks when appropriate verbal cues were pro- 
vided. 

A related statistically significant interaction was observed, that 
being the interaction of normal/EMR x treatment on the three item dassl- 
flcatory level subtest (Table 19)* This interaction is at best difficult 
to explain* 

ERIC 
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The normal subjects performed somewhat as anticipated. This was 
dlrectljr relatect to the naturr of the experimental tr^tments. 

The finding that EMR subjects who received treatment I had a signifi- 
cantly higher mean score than the educable retardates who received treat- 
ment III can be e:;iplaiiied as being due to the nature of the treatments 
that the subjects received. The same explanalion appears valid for com- 
paring the performance of the normal subjects who received trea^-ment II 
vs. the normal subjects who received treatment III. A rc^asunab' < explana- 
tion Is not readily availlable though to explain why the EMR sub., acts who 
received verbal labels only performed better than the normal subJecLa who 
received the same treatment. It is noted though that the Tukey analysis 
was conducted at the .10 level. 

Of greater interest to the investigator than the bove significa: t 
Interactions is the finding that the educable retardates who received 
treatment II performed the poorest in comparison to the other EMR subjects. 
An examination of the raw data indicated that three of the 20 subjects who 
received treatment II did not respond correctly to any of the items in- 
cluded in the measure. The experimenter hypothesizes that for some reason 
these subjects did not understand the instructions or the task Itself. A 
further possibility is that for some reason the treatment actually hindered 
their performance rather than enhanced it. A more logical possibility is 
that since the three subjects who performed so poorly were low MA educable 
retardates the required dassificatory behaviors necessary to perform 
successfully were beyond their conceptual ability. 

Secondly, statistically significant differences were obtained when 
the performance of high MA subjects was compared to that of low MA subjects, 
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thereby confirming the second hypothesis of a significant perfomance 
difference betwelh high and low MA boys. This difference was observed on 
each of the five measures. Thus it would appear that the mental age of 
the subject, rather than being retarded or normal, was the determining 
factor in task performance. 

An accompanying significant interaction of mental age x treatment on 
the vocabulary measure can best be viewed as the effect of mental age 
being qualified according to treatments. As Table 29 indicates, the treat- 
ments which had the greatest effect (equilateral triangle and pentagon) 
decreased the differences in the mean scores between the high an! low MA 
subjects to the point of non-significance (in fact, low MA treatment II 
subjects had a mean score higher than high MA treatment IX subjects). 
On the other hand, for those subjects that received verbal labels only or 
instruction on cutting tools, the differences in mean scores between the 
high and low MA subjects were greater and statistically significant. This 
would tend to suggest that the most powerful treatments (equilateral 
triangle and pentagon) were equally effective regardless of mental age. 

Third, hypothesis three was confirmed for performance on the vocab- 
ulary measure of the formal level, but was completely unsubstantiated on 
the remaining four measures. Specifically, the rank order of the treat- 
ments "(lowest to highest) was (1) cutting tool (control group), (2) verbal 
labels only, (3) verbal labels pertaining to pentagon with instruction, 
and (4) verbal labels pertaining to equilateral triangle with instruction. 
These findings are similar to those reported by Prehm (1966). Prehm found 
that subjects who received a verbal cue relevant to the concept being 
studied performed better than subjects assigned to an "attention" group 
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who in turn performed better than the control group. (See Chapter II for 
a more complete description of ?rehm's work.) 

Fourth, it is noted that overall the treatments affected only a 
narrow range of concept attainment. The investigator hypothesizes that 
the lack of treatment effect may possibly be due to the observed ceiling 
effect on the concrete and identity subtest and therefore the treatments 
could not be expected to influence performance. Furthermore, it is pos- 
sible that the nature of some of the measures (i.e., classificatory and 
discriminating attributes) allowed the subjects to respond on a perceptual 
rather than a strictly conceptual basis. 

Lastly, the experimenter is aware of the fact that the findings of 
this study are limited in terms of their generaliz ability. The experi- 
mental subjects were all boys of a mixed racial composition, of low socio- 
economic status, and were growing up in school neighborhood environments 
characteristic of a large northern city of some 1,000,000 population. The 
conclusions of this study would seem to be generalizable to boys of similar 
characteristics in similar environments. 

s Educational Implications 

The results of the present study offer some suggestions for both the 
classroom teacher and curriculum specialist alike. A major objective of 
teaching is getting the student to learn efficiently. One finding of the 
experiment was that high MA boys performed significantly better uhan boys 
of low MA. It would seem, therefore, that the mental age of the student 
may be used in predicting concept attainment. If other measures are not 
available the mentul age of the student should be considered when planning 



112 



Instruction dealing with concepts. 

Secondly, a signifieant difference between the concept attainment of 
the normal boys and educable retardates W)}8 not found. This would seem to 
imply that normally developing boys and educable mepf.ally retarded boys 
of about the same mental age could be taught together in the same instruc- 
tional groups provid^ that differences in chronological ages did not 
present difficulties. If the two categories of boys were not grouped for 
instruction, it would seem that teachers of the retarded might use instruc- 
tional materials and techniques for teaching concepts that are also appro- 
priate for normally developing boys of the same mental age. In the 
present study the experinental materials and techniques appeared equally 
effective with both groups. 

Finally, the experimental treatments emphasized verbal labels. These 
treatments did not facilitate concept attainment as well as was hypothe- 
sized, particularly with che retard9tes. Based on this result it would 
oeem that to Improve concept attainment one should educate children- on 
the various mevtal operations involved in conceptualizing. 



Appendix A 
InttruetlonaX Lessons 
Pilot Study 
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Treatment: 1 Lesson on Geometric Figures 

Instructions to Students 

Good morning (afternoon) boys. 

My name Is . I work at the University of Wisconsin 

In Madison. At the university, people are studying how children learn. 
You can help us In our work by answering some questions for me. I am 
going to give you a booklet with some questions. Please do not open 
the booklet until I ask you to do so. I want you to do a good job In 
answering the questions. By doing a good job, you can help me find out 
what you know. As I call your name, raise your hand, and I will give 
you a booklet. Remember do not open the booklet until I ask you to do 
so. (E distributes the booklets and a pencil to the S,s. E slowly reads 
the instructions' to the Ss as outlined in the directions for administering 
, the test.) 

Vhen the questions are answered, the E tells the S3 that they did 
a good job. The E then invites the S,s to stand up and stretch — see if 
you can touch the celling, As the S.s are stretching, the E collects the 
booklets. 

The E then asks the ^s to join him near a small table where a flannel 
board Is set up. The Ss will be asked to sit on the floor in a semi- 
circular fashion facing the flannel board. The E, tells the S,s that he 
is going to show the S,s some words and that the E would like the Ss to 
look at the words and study them. 

Verbal Labels: 

polygons equal 

pentagon shape 

regular pentagon perimeter 

five simple figures 

■ides open figure 

Angle closed figure 
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The E presents each word individually and allows the Ss to view the 
vcrds for 5 seconds* Upon completion of the aforesaid activity, the 
£ Informs the Ss that he is going to say the words out loud, and that 
the Ss should repeat each word out loud. Then both the E and the S.s 
will say the words out loud together, (E presents each word indivi- 
dually and Initiates the activity,) Upon completion of the activity, 
the E tells the S^b that it would be fun to do ».t again, but first the 
E would like to mix the words up. (E shuffles the order of the word 
cards and repeats the previous procedure. Approximate time for com- 
pletion of the above activities: A 1/2 - 5 minutes,) 

Aftet the introduction of the verbal labels, the E provides 
Information about the characteristics of a pentagon. The E tells the 
Ss that he would like to talk to them about a very special kind of 
pentagon. (E places the appropriate verbal label word card on the 
flannel board, pronounces it, and asks the S^s to repeat it twice. The 
E will verbally reinforce the S,s after each response.) The E tells the 
Ss that the special i kind of pentagon we are going to talk about is called 
a regular pentagon. (E places a large regular pentagon [each side 3 13/16 
inches] on the flannel board. Beneath the pentagon, the E places the 
appropriate verbal label word card. The E pronounces the word asking the 
Si to repeat 'regular pentagon' twice. The E will verbally reinforce the 
Si after each pronunciation.) Next, the E points to the sides of the 
pentagon one at a tine, and aeks the Ss if they know to what the E is 
pointing. (E awaits response from the Ss. If the Ss supply the correct 
response. I.e., the sides , the E will verbally reinforce the S.8 and repeat 
the response, placing the appropriate verbal label word card on the flannel 
board. If an inappropriate response is given, the E supplies the correct 
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response and asks the Sa to repeat the response.) The E then tells 
the S,s that a pentagon has five sides, and this pentagon has all of 
the sides the same length, or we can say that the sides of this penta- 
gon are equal . (E says 'five' and 'equal' as he places the appropriate 
verbal label word card on the flannel board, asking the Sa to repeat 
each word. The E will verbally reinforce the Ss after each response. 
The E then counts the sides of the pentagon, pointing to each side. 
The E also shows the Sa that the sides of the pentagon are of the same 
length.) The E then explains to the Sa that when the sides of a penta- 
gon come together, the sides form an angle . (The E places the appropri- 
ate verbal label word card on the flannel board and pronounces the word 
as he points to the angles of the pentagon. The E asks the Ss to repeat 
the word, verbally reinforcing the Sa for their response.) Next, the 
E asks the Sa how many angles does a pentagon have? (E awaits response 
from the S,s. If the Ss supply the correct response. I.e., five angles, 
the E will verbally reinforce the S^s and repeat the response. If an 
inappropriate response Is given, the E supplies the correct response and 
asks the Sa to repeat the response.) The E then places a small regular 
pentagon (each side 1 11/32 Inches) and a medlum-slse regular pentagon 
(each side 2 9/16 Inches) of different colors on the flannel board. The . 
E explains to the S.s that even though these pentagons are of different 
sisas and colors they still look alike, or we can say they have the same 
shape . (E places the appropriate verbal label word card on the flannel 
board and pronounces the word for the S^s asking the S.g to repeat it. The 
E will verbally reinforce the Sa for their response. Approximate time for 
completion of the above activities t 4 minutes.) 
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For the next activity, the E places the three previously des- 
cribed pentagons In various positions, I.e., one pentagon pointing 
to the left, another pointing to the right and the third pentagon 
pointing "up-side down". The E explains to the Ss that it doesn't 
nake any difference what position the pentagons are in, they still 
remain pentagons. The E then places the pentagons in still other 
positions and asks the S.8 if the pentagons still remain pentagons. 
(E awaits response from the Ss, If the ^s supply the correct response, 
the E will verbally reinforce the S.8. If an Inappropriate response 
Is given, the E will repeat the previous explanation.) Pointing to 
the pentagons, the E Lifonns the Se that pentagons are kinds of polyRons . 
(E places the appropriate verbal label word card on the flannel board 
and pronounces the word, asking the Sa to repeat it. The E will verbally 
reinforce the S,s for their response.) The E tells the Sb that he has 
another word for the Sb to say. The E says perimeter and asks the Sb 
to repeat it. (E places the appropriate verbal label word card on the 
flannel board, points to it, and says 'perimeter', asking the Sb to 
repeat it again. The E will verbally reinforce the Ss for their response.) 
The E explains to tt j S^s that the distance around a pentagon is called its 
perimeter. The E will explain to the Ss that if each side of a regular 
pentagon is one inch long, and a pentagon has five sides, then the peri- 
meter or distance around the pentagon will be five inches. (Approximate 
time for completion of described activities: 3 minutes.) 

As a concluding activity to the instructional lessun, the E will 
point to the pentagons and tell the S.8 that besides being kinds of 
polygons, pentagons are also kinds of simple figures . (The E will ask 
the Ss to say the word 'simple figures'. E then places the appropriate 
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vtrbal label word card on the flannel board, pronounces It, and asks the 
8t to say the word once again* The B will verbally reinforce the Ss 
for their responsn.) The B, removes the pentagons and places a 4 x 6 
inch file card on the flannel board containing a line drawing of a 
regular pentagon (each side 1 1/2 inches). The E explains to the Ss 
that the drawing is a closed figure , that is, the ends of the sides 
tOttph each other forming angles. (The E will ask the Ss to say the 
vord 'closed figure*. E then places the appropriate verbal label word 
card on the flannel board, pronounces it, and asks the SjS to say the 
vord once again. The E will verbally reinforce the Ss for their response.) 
When some of the sides don . touch each other we have an open figure . 
(The E will ask the S,s to say the word 'open figure*. E then places the 
appropriate verbal label word card on the flannel board, proixounces it, 
and asks the Ss to say the word once again. The E will verbally reinforce 
the Ss for their response.) The E then places three 4x6 inch file 
cards on the flannel board one at a time, each showing an incomplete 
pentagon— one that has one of its sides incomplete (each complete side 
1 1/2 inches) . The E points to the open side explaining to the Ss that 
this is why the drawing is called an open figure. To complete the final 
•agnent of the instructional lesson, the E will ask the SjB, as a group, 
tha following questions: 

!• How many sides does a pentagon have? 

2. Mow many angles does a pentagon have? 

3. Vhen pentagons look alike, we say they have the same . 

4. The distance around a pentagon is called its . 
(If the Ss give the correct response, the E will verbally reinforce the 
£• and repeat the response. If an inappropriate response is given, the 
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B will supply the correct response APd ask the Ss to repeat the response. 
Approximate tine for completion of the above activities: 3-4 minutes. 
Total time for Instructional lesson— approximately 15 minutes.) 

Upon completion of the lesson, the E will tell the Ss that they did 
« good job, and would they please go and stand by their desks. The E 
will ask the Ss to stretch ~ see If you can touch the sky. The Ss will 
then be asked to take their seats and pay attention. 

The E then tells the Ss that he would like for them to answer some 
questions. The E tells the S.s, as 1 call your name, raise your hand, 
and I will give you a booklet. Remember do not open it until I ask you 
to do 80. (E distributes the booklets and a pencil to each S, The E 
then slowly reads the instructions to the Ss as outlined in the directions 
for administering the test.) When the questions are answered, the E 
collects the booklets from the Ss and thanks the S,s for their help. The 
B then returns the S,s to their classroom. 
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Treatment 2t Lesson on Equilateral Triangles 

Instructions to Students 

Good morning (afternoon) boys. 

My name Is ■ I work at the University of Wisconsin 

in Madison. At the university, people are studying how children learn* 
You can help us In our work by answering some questlona for me* I am 
going to give you a booklet with some questions* Please do not open 
the booklet until I ask you to do so* I vant you to do a good job In 
answering the questions* By doing a good job, you can help me find out 
what you know. As I call your name, raise your hand, and I will give 
you a booklet. Remember do not open the booklet until I ask you to do so. 

distributes the booklets and a pencil to the Ss. E slowly reads the 
instructions to the Ss as outlined In the directions for administering 
the test.) 

When the questions are answered, the E tells the Ss that they did 
« good job. The E then Invites the Ss to stand up and stretch — see If 
you can touch the celling. As the Ss are stretching, the Z collects the 
booklets. 

The JE then asks the Ss to join him near a small table where a flannel 
board Is set up. The Sa will be asked to sit on the floor In a semi- 
circular fashion facing the flannel board. The E tells the Ss that he Is 
going to show the £s some words and that the E would like the Ss to look 
at the words and study them. 

Verbal Labels: 

equal 
shape 

perimeter 
simple figures 
open figure 
eloked figure 




polygons 
triangle 

equilateral triangle 

three 

sides 

angle 
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The E presents each word Individually and allows the ^s to view the 
words for 5 seconds. Upon completion of the aforesaid activity, the 
E informs the 8,8 that he is going to say the words out loud, and that 
the 8,8 should repeat each word out loud. Then both the E and the Ss 
will say the words out loud together. (E presents each word individually 
.r»d initiates the activity.) Upon completion of the activity, the E tells 
the Ss that it would be fun to do it again, but first the E would like 
to mix the words up. (E shuffles the order of the word cards and repeats 
the previous procedure. Approximate time for completion of the above 
activities: 4 1/2-5 minutes.) 

After the introduction of the verbal labels, the E provides Infor- 
nation about the characteristics of the equilateral triangle. The B 
places a large equilateral triangle (6x6x6 inch) on the flannel board. 
The E asks the Ss if they can tell the E what the shape is called. (E 
awaits response from the Ss. If the Ss supply the correct response, i.e., 
a triangle, the E will verbally reinforce the Ss and repeat the response, 
placing the appropriate verbal label word card on the flannel board. If 
an inappropriate response is given, the E supplies the correct response 
and asks the Ss to repeat the response.) The E then tells the Ss that 
this is a special kind of triangle, it is an equilateral triangl e. (E 
places the appropriate verbal label word card on the flannel board and 
asks the §b to say 'equilateral triangle' twice. The E will rfsinforce 
the Ss after each pronunciation,) Next, the E points to the sides of the 
•quilateral triangle one at a time, and asks the Ss if they know to what 
the £ is pointing. (E awaits response frott the ^s. If the S.s supply the 
correct response, i.e., the sides, the E will verbally reinforce the Ss 
ind repeat the response, placing the appropriate verbal label word card 
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on the flannel board* If an Inappropriate response Is given, the E 

., 

supplies the correct response and asks the Ss to repeat the response* ) 
The B tells the S,s that an equilateral triangle ha« three sides, and that 
all of the sides are of the same length, or we can say that the sides of 
an equilateral triangle are et^ual . (E says 'three' and 'equal' as he 
places the appropriate verbal label word cards on the flannel board, 
asking the S,s to repeat each word. The E will verbally reinforce the 
Ss after each response t The E then counts the sides of the triangle, 
pointing to each side. The E, also shows the Ss that the sides of the 
triangle are of the same length.) The E then explains to the S^s that 
when the sides of a triangle come together the sides form an angle . (The 
£ places the appropriate verbal label word card on the flannel board and 
pronounces the word as he points to the angles of the triangle. The E 
asks the Sb to repeat the word, verbally reinforcing the Ss for their 
response.) Next, the E asks the Ss how many angles does a triangle have? 
(E awaits response from the Ss. If the Ss supply the correct response. 
I.e., three angles, the E will verbally reinforce the Sb and repeat the 
response. If an Inappropriate response Is given, the E will supply the 
correct response and ask the Ss to repeat the response.) The E then 
places a small (2x2x2 Inch) equilateral triangle and a medltmi-slze 
(4x4x4 Inch) equilateral triangle of different colora on the flannel 
board* The E explains to the Ss that even though the equilateral triangles 
are of different sizes and colors they still, look alike, or we can say they 
have the same shape . (E places the appropriate verbal label word card on 
the flannel board and pronounces the word for the Ss, asking the S,s to 
repeat It. The E will verbally reinforce the S^s for their response. 
Approximate time for completion of the above activities: 4 minutes.) 



123 

For the next activity » the E places the three previously described 
equilateral triangles In various positions, I.e.* one pointing to the 
left* another pointing to the right and the third triangle pointing 
*'up-8lde down". The E explains to the Ss that it doesn't make any 
difference what position the equilateral triangles are in, they still 
remain equilateral triangles. The E then places the equilateral triangles 
in still other positions and asks the Ss if they still remain equilateral 
triangles. (E awaits response from the S,s. If the Ss supply the correct 
response, the E will verbally reinforce the S,s. If an inappropriate re- 
sponse is given, the E will repeat the previous explanation.) Pointing to 
the triangles, the E Informs the Ss that equilateral triangles are kinds 
of polygons . (E places the appropriate verbal label word card on the 
flannel board and pronounces the word, asking the Ss to repeat it. The 
E will verbally reinforce the Ss for their response.) The E then tells 
the SjB that he has another word for the Ss to say. The E says perimeter 
and asks the Ss to repeat it. (E places the appropriate verbal label 
word card on the flannel board, points to it, and says * perimeter*, asking 
the Ss to repeat it again. The E will verbally reinforce the S,s for their 
response.) The E explains to the £s that the distance around an equilateral 
triangle is called its perimeter. The E will explain to the Sa that if 
each side of an equilateral triangle is one inch long, and an equilateral 
triangle has three sides , then the perimeter or distance around the equi- 
lateral triangle will be three Inches. (Approximate time for completion 
of described activities: 3 minutes.) 

As a concluding activity to the instructional lesson, the E will 
point to the equilateral triangles and tell the S,a that besides being 
kinds of polygons, equilateral triangles are also kinds of simple figures. 



(The E will ask the Ss to say the word * simple figures*. E then places 
Che appropriate verbal label word card on the flanne]. board, pronounces 
it, and asks the S,s to say the word once again. The E will verbally 
reinforce the Sa for their response.) The E, removes the equilateral 
triangles and places a 3 x 5 Inch file card on the flannel board con- 
taining a line drawing of an equilateral triangle (each side 2 Inches). 
The E explains to the Ss that the drawing Is a closed figure , that is , 
the ends of the sides touch each other forming angles. (The E will ask 
the Ss to say the word 'closed figure*. E then places the appropriate 
verbal label word card on the flannel board, pronounces It, and asks the 
Se to say the word once again. The E will verbally reinforce the Ss 
for their response.) IJhen some of the sides don't touch each other we 
have an open figure . (The E will ask the S^b to say the word *open figure*. 
Z then places the appropriate verbal label word card on the flannel board, 
pronounces It, and asks the S^s to say the word once again. The E will 
verbally reinforce the Ss for their response.) The E then places three 
3x5 inch file cards on the flannel board one at a time, each one showing 
an incomplete equilateral triangle— one that has one of Its sides Incom- 
plete (tiach complete side 2 inches) • The E points to the open side ex- 
plaining to the Ss that this is why the drawing is called an open figure* 
To complete the final segment of the instructional lesson, the E, will ask 
the Ss as a group, the following questions t 

1. Row many sides does an equilateral triangle have? 

2. What is special about the sides of an equilateral triangle? 
3* How many angles does an ei>4*ilateral triangle have? 

4* When equilateral triangles look alike we say they have the 

same . 
S« The distance around an equilateral triangle is called its 
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(If the Sa give the correct response, the E will verbally reinforce the 
Ss and repeat the response. If an Inappropriate response Is given, the 
E will supply the correct response and ask the Ss to repeat the response. 
Approximate tine for completion of the above activities: 3-4 minutes. 
Total time for Instructional lesson—approximately 15 minutes.) 

Upon completion of the lesson, the E will tell the S^s that they 
did a good job and would they please go and stand by their desks. The 
E will ask the Ss to stretch — see If you can touch the sky. Tlie £8 
vlll then be asked to take their seats and pay attention. 

The E then tells the Ss that he would like them to nswer 8r:ne 
questlona. The E tells the S,s, as I call your name, raise your hand, 
and I will give you a booklet. Remember do not open the booklet until 
I ask you to do so. (E distributes the booklets and a pencil to each 
S, The E then slowly reads the instructions to the S,s ^s outlined in 
the directions for administering the test.) When the questions are 
answered, the E collects the booklets from the S.s and thanks the S^s for 
their help* The E then returns the Ss to their classroom. 
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TrttAtment 3: 



Labeling Lesson 



Instructions to Students 



Good morning (aftemc'tn) boys* 



yfy name Is 



I work at the University of Wisconsin 



In Hedlson. At the university* people are studying how children learn. 
You can help us In our work by answering some questions for me. I am 
going to give you a booklet with some questions. Please do not open 
the booklet until I ask you to do so. I want you to do a good job in 
answering the questions. By doing a good job, you can help me find out 
what you know. As I call your name, raise your hand, and I will give 
you a booklet. Remember do not open the booklet until I ask you to do 
•o. (B distributes the booklets and a pencil to the S,s. E slowly reads 
the Instructions to the Sjs as outlined In the directions for administering 
tha teat.) 

Vhan the questions are answered, the E tells the S,s that they did a 
good job. The E then Invites the S,s to stand up and stretch — see If 
jou can touch the celling. As the S,s are stretching, the t collects the 
bookleta. 

Tha E then asks the Ss to join him near a small table where a flannel 
board la set up. The S,s will be asked to sit on the floor In a semi- 
circular fashion facing the flannel board. The £ tells the Ss that he Is 
going to show the Ss some words and that the E would like the S,s to look 
•t tha words and study them. 

Verbal Labels t 



polygon 
pentagon 



angle 
equal 
shape 



regular pentagon 
triangle 



perimeter 
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equilateral triangle alnple figures 

five open figure 

three closed figure 

sides 

The E presents each word individually and allows the Ss to view the 
words for 5 seconds. Upon completion of the aforesaid activity, the 
E Inforik^s the S,s that he is going to say each word out loud, and that 
the Ss should repeat each word out loud. Then both the E and the S,s 
will say the words out loud together. (E presents each word individ- 
ually and initiates the activity.) Upon completion of the activity, 
the E tells the S^s that it would be fun to do it again, but first the 
E would like to mix thn words up. (E shuffles the order of the word 
cards and repeats the previous procedure. Approximate time for com- 
pletion of the above activities: 4 1/2-5 minutes.) 

Next, the E places each word card on the flannel board. The E 
points to the word card and pronounces the word out loud. The E then 
invites the Ss to come to the flannel board one at a time* The S,s will 
be requested to pronounce the word out loud while pointing to the word 
card. (If the S, correctly completes the activity, the E will verbally 
reinforce the S,. If an inappropriate response is given, the E will 
point to the word sad say it. The S will then be asked to repeat the 
vord.) All Ss will be called upon until the entire list of verbal labels 
is presented twice. (Approximate time for completion of the above acti- 
vities: 4 minutes*) 

The E then tells the S,s that he thinks it would be fun to say the 
words together one more time. The E shows the Ss the word cards one at 
a time and says each word out loud* The S,s are requested f:<i repeat the 
words out loud* Then the B and the Ss say the words out loud together. 
(B shows the Ss the first word card and begins the activity*) When the 
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list Is completed once> the E tells the Ss that he would like to do It 
again» but first the cards must be mixed up. (E shuffles the cards, and 
once again initiates the activity. Approximate time for completion of 
described activities: 3 minutes.) 

The E then tells the S.8 that they are doing a good job , and that the 
E is very proud of them. To assure the continuance of the S,s' attention, 
the E places a word card on the flannel board and asks one of the S,s if 
he can tell the E whpt it says. (If the S gives a correct response, the 
E will verbally reinforce the S, and give the S, the word card to hold. If 
an Incorrect response is given, the E will say the word and ask the S,s to 
repeat it. The E then places the card back into the pile.) The E will 
choose both those S,8 who volunteer and those S,s who ^o not. The E places 
a second word card on the flannel board and initiates the final activity. 
(This activity will continue for approximately 3-4 minutes. Total time 
for Instructional lesson— approximately 15 minutes.) 

Upon completion of the lesson, the E tells the S,s that they did a 
good jol, and would they please go and stand by their desks. The E will 
ask the S,s to stretch — see if you can touch the sky. The SjS will then 
be asked to take their seats and pay attention. 

The E then tells the Ss t'tiat he would like them to answer some ques- 
tions. The E tells the S,s, as I call your name, raise your hand, and I 
iflll give you a booklet f Remetiber do not open it until I ask you to do 
so. (E distributes the booklets and a pencil to each S, The E then slowly 
reads the instructions to the Ss as outlined in the directions for admin- 
istering the test.) When the questions are answ<ired, the E collects the 
booklets from the Ss and thanks the S,s for their help. The E then returns 
tha 8,s to their classroom. 
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Treatnent 4: Cutting Tool Lesion (Placebo) 

Instructions tg, Students 

Good morning (afternoon) boys. * 

My name Is . 1 work at ♦.le University of Wisconsin 

in Madison. At the university, people are studying how children learn. 
You can help us In our work by answering some questions for me. I am 
going to give you a booklet with some questions. Please du not open the 
booklet until I ask you to do so. I want you to do a good job In answer- 
ing the questions. By doing a good Job, you can help me find out what 
you know. As I call your name, raise your hand, and I will give you a 
booklet. Remember do not open the booklet until I ask you to do so. 
(E distributes the booklets and a pencil to the Ss. E slowly reads the 
instructions to the Ss as outlined In the directions for administering 
the test.) 

When the questions are answered, the E tells the Ss that they did 
a good Job. The E then invites the S,s to stand up and stretch — see 
if you can touch the celling. As the S,s are stretching, the E collects 
the booklets. 

The B then asks the Ss to Join him near a small table where a flannel 
board Is set up. The Ss will be asked to sit on the floor In a semi- 
circular fashion facing the flannel board. The E tells the Ss that he 
is going to show the Ss some words and that the E would like the Ss to 
look at the words and study them. 

Verbal Labels t 

tools smooth-edge 

cutting tools scissors . 

hard penknife 

sharp «xe 
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dull 'IP 
blade hack saw 

tteth tVP-man saw 

tooth-edge 

The E presents each vord Individually and allows the Ss to view the words 
for 5 seconds. Upon completion of the aforesaid activity, the E informs 
the Ss that he is going to say the words out loud, and that the Ss should 
repeat each word out loud. Then both the E and the Ss will say the words 
out loud together. (E presents each word individually and initiates the 
activity.) Upon completion of the activity, the E tells the S,s that it 
would be fun to do it again, but first the E would like to mix the words 
up. QS shuffles the order of the word cards and repeats the previous 
procedure. Approximate time for completion of the above activities: 
4 1/2 - 5 minutes.) 

For the next activity, the E tells the Ss that the E would like to 
tell them about different kinds of tools. Tools are things that help us 
do work. (E places the appropriate verbal label word card on the flannel 
beard and pronounces it* He then asks the Ss to repeat it. The E will 
verbally reinforce the S,s for their response.) The E informs the Ss that 
he is going to tell them about special kinds of tools — cutting tools . 

places the appropriate verbal label word card on the flannel board and 
pronounces it. He then asks the Ss to also pronounce it. The E will ver- 
bally reinforce the S.S for their response.) The E then removes the two 
previously described verbal label word cards and places drawings of the 
following cutting tools on the flannel board: a scissors , an asce, a £en- 
Imlf^ . a two-man saw , a hack saw, and a rl£, sa^. The E tells the Ss that 
these are drawings of some cutting tools. Let*s say their names together. 
(The E points to each drawing and places the appropriate verbal label word 
eerd beneath each drawing. The then tells the S.s the appropriate name 

ERIC 
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for each cutting tool* The E will request the Ss to pronounce the name 
o£ each drawing along wltb the E. The E will verbally reinforce the Se 
after each drawing £a naned.) Upon completion of this activity » the E 
Informs the Sa that he would like to say the names of the drawings one 
more time. (E repeats the procedure of saying the names of the cutting 
tools and of saying the names together with the Ss. The E will verbally 
reinforce the Ss after each drawing Is named.) The E then points to each 
one of the drawings and asks the Sn if they can tell the E what each cut- 
ting tool Is used to cut. (The E calls upon each S Individually » reinfor- 
cing the £ for the correct response. If an Inappropriate response Is 
given » the E will supply the correct response and ask the S. to repeat the 
response. Approximate time for completion of the above activities i 4 
minutes.) 

Next, the E points to the blade of the penknife and asks the Ss if 
they know to what the E is pointing. (E awaits response from the Ss. If 
the Ss supply the correct response, i.e., the blade, the E repeats the re- 
sponse and verbally reinforces the Ss. If an inappropriate response is 
given, the E supplies the correct response and asks the ^s to repeat it.) 
The B tells the Ss that there are two kinds of blades, some that have 
.teeth, (E points to the teeth of the rip saw, hack saw, and two-man saw 
drawings), and some that don't have teeth, (E points to the drawings of 
the axe, penknife, and scissors). (E places the appropriate verbal label 
word card on the flannel board and pronounces it. Re then asks the Ss to 
also pronounce it. The B will verbally reinforce the Ss for their response.) 
The E explains to the Ss that cutting tools that have teeth are called 
tooth-edge cutting tools, cutting tools that don*t have teeth are called 
.SMooth-edge cutting tools. places the appropriate verbal label word 



132 

earde on the flannel board* The E, pointing to the verbal label void 
card * tooth-edge * , pronounces lt» and asks the S,s to repeat It twice. 
The E will verbally reinforce the Ss after each response. The E repeats 
the procedure, substituting * smooth-edge* for 'tooth-edge'.) The E tells 
the Sb that because cutting tools are made from hard metal they can be 
kept sharp . (E places the appropriate verbal label word cards on the 
flannel board. The E points to the verbal label word card 'hard', pro- 
nounces It, and asks the Ss to repeat It twice. The E will verbally re- 
inforce the ^s after each response. The E repeats the procedure, substi- 
tuting 'sharp' for 'hard'.) The E then tells the Ss that when cutting 
tools are kept sharp they cut easily, when cutting tools are dtdl cutting 
Is difficult. (The E places the appropriate verbal label word card on the 
flannel board. The E points to the word card and pronounces the word for 
the Ss. The E then asks the Ss to repeat the word twice. The E will 
verbally reinforce the Ss for their response. Approximate time for com- 
pletion of described activities: 3 minutes.) 

As a concluding activity to the instructional lesson, the E will ask 
the S,s to come to the flannel board one at a time, and choose a cutting 
tool from a stimulus array that contains examples and non-examples of 
cutting tools. (Non-examples include: a rake, a safety pin, a pencil, a 
needle, a bell, a nail, « fork, a hammer, a screwdriver, a paper clip, an 
arrow, a comb, and a spoon.) For example, a particular stimulus array 
night contain a hammer, a fork, a rake, a rip saw, and a comb. The S, will 
be asked to choose the cutting tool, i.e., the rip saw. The Ss will also 
be asked to name the cutting tool and to tell if it is a smooth-edge or a 
tooth-edge cutting tool. Ten stimulus arrays will be presented to the S^s, 
therefore each S will be asked to come to the flannel board twice. (The 




E will verbally reinforce the Sb for correct responses. If an Inappro- 
priate response is given, the E will supply the correct response and ask 
the S, to repeat the response. Approximate time for completion of the 
above activities? 3-4 minutes. Total time for instructional lesson— 
approximately 15 minutes.) 

Upon completion of the lesson, the E will tell the S.s that they did 
a good job, and would they please go and stand by their desks. The E 
will the ft ask the Sa to stretch — see if you can touch the sky. The Ss 
will then be asked to take their seats and pay attention. 

The E then Informs the Ss that he would like them to answer some 
questions. The E tells the Ss as I call your name, raise your hand, and 
I will give you a booklet. Remember do not open the booklet until I ask 
you to do so. (E then distributes the booklets and pencils to the Ss. 
The E then slowly reads the Instructions to the Ss as outlined in the 
directions for administering the test.) When the questions are answered, 
the E collects the booklets from the Ss and thanks the Ss for their help. 
The E then returns the Ss to their classroom. 
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Drawings of Open and Closed Pentagons 

BEST COPY AVAILABLE 
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BEST COPY AVAILABLE 

Drawings of Open and Closed Equilateral TriAngles 
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BEST COPY AVAIUBLE 



Exanples of Cutting Tools 



Smooth-Edge 



Tooth-Edge 






o 
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BKT con AVWIABU 

Non-Examples of Cutting Tools 
(Continued) 
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Appendix C 
Dependent Measure — Pilot Study 
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Ka» e 

Concept Devolopment ID 
KUusmeier, H. J., Xnglson, L. J.| Sipple, T. S. , Xatzennieyer, C. G* 



Stop 



BEST COPY AVAILABLE 
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□ □ □ 



Group 1 



]0 

Group 2 



What one namo- best fits all of the 
drawings In Group I iiiil dooN not 
fit all of the (IniwliiKs hi Oroiip M? 

a . squares 

b. triangles 

c . trapezoids 

d. pentagons 

e. I don't know. 



Stop 



a 



□ 



Suppose that sides x and v are 
each 3 inches lon^." Choose the 
one answer which best describes 
how side X is likriTde y. Side 
X and side ^ 

a. are of even length. 

b. are of equal lenKih. 

c. coincide in length. 

d. I don*t know. 



Stop 
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BEST COPY AVAILABLE 



A 




Group 2 



3 



A 



Which ono name best fits all of 
the drawings inT^'oup 1 but docs 
not fit all of thv drawings in 
Group 2? 



Croup 1 »• 

b. trapezoids 



On L 



c. triangles 

d. rectangles 

e. I don*t know. 



fit op 



Which ono name hc.*Ht. fits all of 
the drawinRS inljtuup 1 but does 
not fit all of the drawings in 
3 t 1 I I Croup 27 

Group I pentaBons 

b. rectanRlcs 



e. trianRlos 
d* squares 



Group 2 e. I don*t know. 



Stop 
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BEST COPY mmvL 

5 

What is the one word that best 
indicates what the arrow is 
pointing at? 

t. angle 

b. line 

0. side 

d. base 

e. I don't know. 




Group 1 



Stop 



Which one name l)eKt fits all of 
the drawings itrGToup 1 txit docs 
not fit all of Iho drawing's in 
Group 2? 



a* symmetrical fixtures 
b. closed figures 
^ c. regular figures 



N ^ d. I don't know. 

Group 2 



Stop 



BEST COPY AVAILABLE 



What Is the one word that beat 
indicates what each arrow is 
pointing to? 

a. angle 

b. vortex 

c. side 

d. straight edge 
0. I don't know. 



Stop 




Which one name best fits all of 
the drawinifs inHroup 1 but does 
not fit all of the drawings in 
Group 2? 

a. scalene triangles 

Group 1 b< right triangles 

0. obtuse triangles 

d. equilateral triangles 

9* I don't know. 
Group 2 




Stop 
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lEST COPY AVAILABLE 

Which one name best fits all of 
the drawings inTiroup 1 but does 
not fit All of the drawings in 
Group 2? 

Group 1 A* synnetrica) figures 

b. simple figures 




e, regular figures 
d, I don*t know. 



Qroup 2 



Stop 



10 



Which one name is best for the 
distance around eacFof the figires? 

a. diameter 



0 • radius 
d. area 

e« X don*t know. 



Stop 



□ o 



Which ono answer host fits all 
of the drawings ifTTiroup 1 but 
does not fit all of the drawings 
in Croup 2? 



a. They are similar figures. 

®«*<>"P ^ b. They are polygons. 

c. They are complex forms. 

d. They are open figures. 
2 e. 1 (ton't know. 




■ Which one name best fits all of 

7 **** drawings in"Croup 1 but does 

/ not fit all of the drawings in 

r/ Group 2? 

a. Isosceles triangles 
^ b. equilateral triangles 

K,^^ A 0. obtuse triangles 

VNy / \ d. right triangles 

Group 2 I don't know. 



Stop 



13 



□ 

Group 1 




Group 2 



Which one name best fits all 



of the drawinKsUfGroup 1 
but does not fit all of the 



drawings in Group 2? 

a. parallelograms 

b. quadrilaterals 
0. triangles 

d* rectangles 
e. I don't know. 




Stop 
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TrMtment 1: Ltsson on Geomttrlc Flgurat 

Initructlona to Students 

Good Bornlng (afternoon) boys* 

My name Is . 1 work at the University of Wisconsin 

in Madlaon. At the university, people are atudylng how children learn. 
You can help us In our work by answering some questions for me. In a 
little while, I am going to give you a booklet with some questions. I 
want you to do a good Job In answering the questions. By doing a good 
Job you can help me find out what you know. First though, I want to talk 
to you about something very Interesting. 

The E then asks the Ss to Join him near a small table where a flannel 
board Is set up. The S,s will be asked to sit on the floor In a semi- 
circular fashion facing the flannel board. The E tells the S,s that he Is 
going to show the Sb some words and that the E would like the SjB to look 
at the words and study them. 

Verbal Labels: 

polygons equal 

pentagon shape 

regular pentagon perimeter 

five simple figures 

sides open figure 

angle closed figure 

The B presents each word Individually and allows the Ss to view the words 

for 5 seconds. Upon completion of the aforesaid activity, the E Informs 

the 8s that he in going to say the words out loud, and that the Ss should 

repeat each word out loud. Then both the £ and the Ss will say the words 

out loud together. (B presents each word Individually and initiates the 

activity.) Upon completion of the activity, the ^. tells the S,s that it 
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would be fun to do It again, but first the E would like to mix the words 
up* (E shuffles the order of the word cards and repeats the previous 
procedure. Approximate time for completion of the above activities: 5 
minutes.) 

After the Introduction of the verbal labelb» the E provides Infor- 
mation about the characteristics of a pentagon. The E tells the Ss 
that he would like to talk to them about a very special kind of pentagon . 
(E places the appropriate verbal label word card on the flannel board, 
pronounces It, and asks the S,s to repeat It twice. The E will verbally 
reinforce the Ss after each response.) The E tells the Ss that the 
special kind of pentagon we are going to talk about Is called a regular 
pentagon. (E places a large regular pentagon [each side 3 13/16 Inches] 
on the flannel board. Beneath the pentagon, the E places the appropriate 
^tttbal label word card. The £ pronounces the word, asking the §t» to re- 
peat 'regular pentagon* twice. The E will verbally reinforce the Ss 
after each pronunciation.) Next, the E points to the sides of the penta- 
gon one at a time, and asks the Ss if they know to what the E is pointing. 
(E awaits response from the Ss. If the Ss supply the correct response, 
i.e., the sides, the E will verbally reinforce the Ss and repeat the re- 
sponse, placing the appropriate verbal label word card on the flannel 
board. If an inappropriate response is given, the E supplies the correct 
response and asks the Sm to repeat the response.) The E then tells the 
8s that a pentagon has five sides, and this pentagon has all of the sides 
the sane length, or we can say that the sides of this pentagon are equal . 
<I says •five* and 'equal* as he places the appropriate verbal label word 
cards en the flannel board, asking the Ss to repeat each word. The E will 
verbally reinforce the Ss after each response. The E then counts the sides 
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Of the pentagon, pointing to each side. The E also shows the S,s that the 
•Ides of the pentagon are of the sane, length.) The E theo explains to the 
Sji that when the sides of a pentagon come together, the sides form an angle . 
(The E places the appropriate verbal label word card on the flannel board 
and pronounces the word as he points to the angles of the pentagon. The 
E asks the Ss to repeat the word, verbally reinforcing the Ss for their 
response.) Next, the E asks the Ss how many angles does a pentagsn have? 
(E awaits response from the Ss. If the SjB isupply the correct response. I.e. 
five angles, the E will verbally reinforce the Ss and repeat the response. 
If an Inappropriate response Is given, the E supplies the correct response 
and asks the Ss to repeat the response.) The E then places a small regu- 
lar pentagon (each side 1 11/32 Inches) and a medium-size regular pentagon 
(each side 2 9/16 Inches) of different colors on the flannel board. The 
E explains to the Sjs that even though these pentagons are of different 
sixes and colors they still look alike, or we can say they have the same 
shape . (E places the appropriate verbal label word card on the flannel 
board and pronounces the word for the S,s, asking the Ss to repeat It. The 
E will verbally reinforce the S,s for their response. Approximate time for 
completion of the above activities: A minutes.) 

For the next activity, the E places the three previously described 
pentagons In various positions, i.e., one pentagon pointing to the left, 
another pointing to the right and the third pentagon pointing "up-side 
down". The E explains to the ^s that it doesn't make any difference what 
position the pentagons are in, they still remain pentagons. The E then 
places the pentagons in still other positions and asks the S,s if the 
pentagons still remain pentagons. awaits response from the Ss. If 
the S,s supply the correct response, the E will verbally reinforce the S,8. 
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If an inappropriate response is given, the E will repeat the previous 
explanation.) Pointing to the pentagons, the E informs the Ss that 
pentagons are kinds of polygons . (E places the appropriate verbal 
label word card on the flannel board and pronounces the word, asking 
the S,s to repeat it. The E will verbally reinforce the Ss for their 
response.) The E tells the S^s that the has another word for the Ss tc 
say. The E says perimeter and asks the S,s to repeat it. (E places the 
appropriate verbal label word card on the flannel board, points to it, 
and says 'perimeter' , asking the Ss to repeat it again. The E will 
verbally reinforce the Ss for their response.) The E explains to the 
Ss that the distance around a pentagon is called its perimeter. The E 
will explain to the S,s that if each side of a regular pentagon is one 
inch long, and a pentagon has five sides, then the perimeter or distance 
around the pentagon will be five inches. (Approximate time for cowpletlon 
of described activities: 3 minutes.) 

As a concluding activity to ths instructional lesson, the E will 
point to the pentagons and tell tlie S,s that besides being kinds of poly- 
gons, pentagons are also kinds of simple figures . (The E will ask the Ss 
to say the word 'simple figures'. E then places the appropriate verbal 
label word card on the flannel board, pronounces it, and asks the Ss to 
•ay the word once again. The E will verbally reinforce the Ss for their 
response.) The E removes the pentagons and places a 4 x 6 inch file card 
on the flannel board containing a line drawing of a regular pentagon (each 
•Ide 1 1/2 inches) . The E explains to the S,s that the drawing is a closed 
figure, that is, the ends of the sides touch each other forming angles. 
(The E will ask the Ss to say the word 'dosed figure'. E then places the 
appropriate verbal label word card on the flannel board, pronounces it, 



156 

it, and aska the S^a to aay the word once again* The E will verbally re- 
inforce the Ss for their responae*) When aone of the aldea don't touch 
each other we have an open flRuro « (The will ask the S,a to say the 
word *open figure*. E then places the appropriate verbal label word card 
on the flannel board, pronounces It, and asks the S^s- to say the word once 
again. The E will verbally reinforce the Ss for their response.) The E 
then places three 4x6 Inch file cards on the flannel board one at a 
tine, each one showing an Incomplete pentagon— one that bias one of Its 
sides Incomplete (each complete side 1 1/2 Inches) . The E points to the 
open side explaining to the Ss that this is why the drawing Is called an 
open figure. To complete the final segment of the Instructional lesson, 
the E will ask the S,s, as a group, the following questions: 

1* Row many sides does a pentagon have? 

2. How many angles does a pentagon have? 

3* When pentagons look alike, we say they have the sane » 

4. The distance around a pentagon is called its . 
(If the S,s give the correct response, the E will verbally reinforce the 
Ss and repeat the response. If an inappropriate response is given, the 
E will supply the correct response and ask the SjB to repeat the response. 
Approximate time for completion of the above activities: 4 minutes. 
Total time for Instructional lesson— approximately 16 minutes.) 

Upon completion of the lesson, the E will tell the Ss that they did 
a good job, and would they please go and stand by their desks. The E 
will then ask the S,s to stretch — see if you can touch the sky. The Ss 
will then be asked to take their seats and pay attention. 

The E, then tells the Ss that he would like them to answer some ques- 
tions. The E tells the Ss, as I call your name, raise your hand, and I 
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vlll give you a booklet. Remember do not open it until I ask you to do 
■o. (E distributes the booklets and a pencil to each S, The E then slowly 
reads the instructions to the S,s as outlined in the directions for admin- 
istering the test.) When the questions are answered* the E collects the 
booklets from the Ss and thanks the Ss for their help. The E then returns 
the Ss to their classrooms. 
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Treatment 2: Lesion on Equilateral Triangles 

Instructions to Students 

« 

Good morning (afternoon) boys. 

My name Is . I work at the University of Wisconsin 

In Madison. At the university, people are studying how children learn. 
You can help us In our work by answering some questions for me. In a 
little while I am going to give you a booklet with some questions. I 
want you to do a good job In answering the questions. By doing a good 
job you can help me find out what you know. First though, I want to 
talk to you about something very Interesting. 

The E then asks the S,s to join him near a small table where a 
flannel board Is set up. The Ss will be asked to sit on the floor In 
a leml-clreular fashion facing the flannel board. The E tells the Ss 
that he Is going to show the Ss some words and that the E would like 
the £s to look at the words and study them. 

Verbal Labels: ' 

polygons equal 
triangle ahape 

equilateral triangle perimeter 
three simple figures 

sides open figure 

angle closed figure 

The E presents each word Individually and allows the S,s to view the 

words for 5 seconds. Upon completion of the aforesaid activity, the 

£ informs the Ss that he Is going to say the words out loud, and that 

the S.S should repeat each word out loud. Then both the E and the S,s will 

•ay the words out loud together. <E presents each word Individually and 

Initiates the activity.) Upon completion of the activity, the E tells 
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the Ss that it would be fun to do it again, but first the E would like 
to mix up the words* (E shuffles the order of the word cards and re- 
peats the previous procedure. Approximate time for completion of the 
above activities: 5 minutes.) 

After the introduction of the verbal labels, the E provides infor- 
SMtion about the characteristics of the equilateral triangle. The E 
places a large equilateral triangle (6x6x6 inch) on the flannel 
board. The E asks the Ss if they can tell the E what the shape is 
called. ' (E awaits, response from the S,s. If the Ss supply the correct 
response, i.e., a triangle , the E will verbally reinforce the Ss and 
repeat the response, placing the appropriate verbal label word card on 
the flannel board. If an inappropriate response is given, the E supplies 
the correct response and asks the S,s to repeat the response.) The E 
then tells the Ss that this is a special kind of triangle, it is an 
equilateral triangle . (E places the appropriate verbal label word 
card on the flannel board and asks the ^s to say 'equilateral triangle* 
twice* The ]B will reinforce the S,s after each pronunciation.) Next, 
the E points to the sides of the equilateral triangle one at a time, and 
asks the S.s if they know to what the E is pointing. (E awaits response 
from the S,s. If the S,s supply the correct response, i.e., the sides , the 
C will verbally reinforce the S,s and repeat the response, placing the 
appropriate verbal label word card on the flannel board. If an inappro- 
priate response is given, the E supplies the correct response end asks 
the Ss to repeat the response.) The E tells the S,8 that an equilateral 
triangle has three sides, and that all of the sides are of the same length, 
or va can say that the sides of an equilateral triangle are equal . (E 
says * three* and * equal* as he places the appropriate verbal label word 
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etrds on the flannel board, asking the Ss to repeat eadh word. The E 
vill verbally reinforce the S,8 after each response. The E then counts 
the sides of the triangle, pointing to each side. The E also shows the 
Ss that the sides of the triangle are of the same length.) The E then 
explains to the Ss that when the sides of a triangle come together the 
•Ides form an angle . (The E places the appropriate verbal label word 
card on the flannel board and pronounces the word as he points to the 
angles of the triangle. The E asks the Ss to repeat the word, verbally 
reinforcing the S,s for their response.) Next, the E asks the Ss how 
many angles does a triangle have? (E awaits response from the S,8. If 
the Ss supply the correct response. I.e., three angles, the E will ver- 
bally reinforce the Ss and repeat the response. If an Inappropriate re- 
sponse Is given, the E will supply the correct response, and ask the S,s 
to repeat the response.) The E then places a small (2x2x2 Inch) equi- 
lateral triangle and a medium-size (4x4x4 Inch) equilateral triangle 
of different colors on the flannel board. The E explains to the Ss that 
even though the equilateral triangles are of different sizes and colors 
they still look alike, or we can say they have the same shape . (E places 
the appropriate verbal label word card on the flattnel board and pronounces 
the word for the Ss, asking the Ss to repeat It. The E will verbally re- 
inforce the S,8 for their response. Approximate time for completion of 
the above activities: 4 minutes.) 

For the next activity, the E places the three previously described 
equilateral triangles In various positions. I.e., one pointing to the left 
another pointing to the right and the third triangle pointing "up-slde 
down". The E explains to the Ss that It doesn't make any difference what 
position the equilateral triangles are in, they still remain equilateral 
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triangles. The E then placet the equilateral triangles in still other 
positions and asks the Ss if they still renain equilateral triangles. 
(E awaits response from the S,s. If the S^b supply the correct response, 
the R will verbally reinforce the Ss. If an inappropriate response is 
given, the E will repeat the previous explanation.) Pointing to the 
triangles, the E informs the Ss that equilateral triangles are kinds of 
polygons. (E places the appropriate verbal label word card on the flannel 
board and pronounces the word, asking the Sa to repeat it. The E will 
verbally reinforce the Ss for their response.) The E then tells the Ss 
that he has another word for the Ss to say. The E says perimeter and 
asks the S,s to repeat it . (E places the appropriate verbal label word 
card on the flannel board, points to it, and says 'perimeter*, asking 
the Ss to repeat it again. The E will verbally reinforce the Ss for their 
response.) The E explains to the S,s that the distance around an equilateral 
triangle is called its perimeter. The E will explain to the S,8 that if each 
side of an equilateral triangle is one inch long, and an equilateral tri- 
angle has three sides, then the perimeter or distance around the equila- 
teral triangle will be three Inches. (Approximate time for completion of 
described activities: 3 minutes.) 

As a concluding activity to the instructional lenom, the E will 
point to the equilateral triangles and cell the S,s that besides being 
kinds of polygons, equilateral triangles are also kinds of simple figures . 
(The E will ask the S,s to say the word *simple figure*. E then places 
the appropriate verbal label word card on the flannel board, pronounces 
It, and asks the Ss to say the word once again. The E will verbally re- 
inforce the 8b ttv their response.) The JE removes the equilateral .triangles 
and places n 3 x 5 inch file card on the flannel board containing a line 
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drawing of an equilateral triangle (each side 2 Inches) . The E explains 
to the Ss that the drawing Is a closed figure , that Is, the ends of the 
sides touch each other forming angles. (The E will ask the Ss to say 
tha word * closed figure*. E then places the appropriate verbal label 
word card on the flannel board, pronounces it, and asks the SjS to say 
the word once again. The E will verbally reinforce the Ss for their 
response.) When some of the sides don't touch each other we have an 
open figure . (The E will ask the S.s to say the word 'open figure*. E 
then places the appropriate verbal label word card on the flannel board, 
pronounces It, and asks the Ss to say the word once again. The E will 
verbally reinforce the S,s for their response.) The E then places three 
3x5 Inch file cards on the flannel board one at a tine, each one show- 
ing an Incomplete equilateral triangle— one that has one of Its sides In- 
complete (each complete side 2 Inches) . The E points to the open side 
explaining to the SjB that this Is why the drawing Is called an open figure. 
To complete the final segment of the Instructional lesson, the E will ask 
the^s, as a group, the following questions: 

1. How many sides does an equilateral triangle have? 

2. Vhat Is special about the sides of an equilateral triangle? 

3. Bow many angles does an equilateral triangle have? 

4. When equilateral triangles look alike we say they have the 
same ? 

5. The distance around an equilateral triangle Is called Its . 
(If the Ss give the correct response, the E will verbally reinforce the 

Si and repeat the response. If an Inappropriate response Is given, the 
B vlll supply the correct response and ask the S,s to repeat the response. 
Approximate time for completion of the above activities: 4 minutes. 
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Total time for Instructional lesson— approximately 16 minutes.) 

Upon completion of the lesson, the E will tell the Ss that they did 
a good job, and would they please go and stand by their desks. The E 
will ask the Ss to stretch — see If you can touch the sky. The Sb will 
then be asked to take their seats and pay attention. 

The E, then tells the Ss that he would like them to answer some ques- 
tions. The E tells the Ss as I call your name, raise your hand, and I 
will give you a booklet. Remember do not open It until I ask you to do 
80. (E distributes the booklets and a pencil to each S,. The E then slow- 
ly reads the Instructions to the Ss as outlined In the directions for ad- 
ministering the test.) When the questions are answered, the E^ collects 
the booklets from the S,s and thanks the Ss for their help. The E then 
returns the S^b to their classroom. 



16A 

Treatment 3i Labeling Lesson 

Instructions to Students 

Good morning (aftempon) boys* 

!fy name is . I work at the University of Wisconsin 

in Hadison. At the university, people are studying how children learn. 
You can help us in our work by answering some questions for me. In a 
little while I am going to give you a booklet with some questions. I 
want you to do a gbod job in answering the questions. By doing a good 
job you can help me find out what you know. First though, I want to 
talk to you about something very interesting. 

The E then asks the ^s to join him near a small table where a 
flannel board is set up. The Sb will be asked to sit on the floor in 
a semi-circular fashion facing the flannel board. The E tells the Sb 
that he Is going to show the Ss some words and that the E would like 
the Si to look at the words and study them. 

Verbal Labels: 

polygon angle 
pentagon equal 
regular pentagon shape 
triangle perimeter 
equilateral triangle simple figures 

five open figure 

three closed figure 

sides 

The E presents each word individually and allows the Ss to view the words 
lor 5 seconds. Upon coupletion of the aforesaid activity, the E informs 
the 8,s that he is going to say each word out loud, and that the Ss should 
repeat each word out loud. Then both the E and the S,s will say the words 
out loud together. <E presents each word individually and initiates the 
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activity.) Upon completion of the activity, the E tells the Ss that it 
would be fun to do it again, but first the E would like to mix the words 
up. (E shuffles the order of the word cards and repeats the previous 
procedure. Approximate time for completion of the above activities: 5 
fliinutes . ) 

Next, the E places each word card on the flannel board. The E 
points to the word card and pronounces the word out loud. The E then 
invites the Ss to come to the flannel board one at a time. The S will 
be requested to pronounce the word out loud while pointing to the word 
card. (If the correctly completes the activity, the E will verbally 
reinforce the S. If an inappropriate response is given, the E will 
point to the word and say it. The S will then be asked to repeat the 
word.) All Ss will be called upon until the entire list of verbal labels 
Is presented twice. (Approximate time for completion of the above activ- 
ities: 4 minutes.) 

The E then tells the Ss that he thinks it would be fun to say the 
words together one more time. The E shows the Ss the word cards one at 
a time and says <ach word out loud. The S,s are requested to repeat the 
words out loud. Then the E and Ss say the words out loud together. (E 
■hows the Ss the first word card and begins the activity.) When the list 
Is completed once, the E tells the Ss that he would like to do it again, 
but first the cards must be mixed up. (E shuffles the cards, and once 
again initiates the activity. Approximate time for completion of described 
activities t 3 minutes.) 

The E then tells the Ss that they are doing a good Job, and that the 
B la very proud of them. To assure the continuance of the 8s • attention 
the E places a word card on the flannel board and asks one of the S,s if 
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he can tell the E what it says. (If the S. gives a correct response the 
E will verbally reinforce the S and give the S, the word card to hold. If 
an incorrect response is given, the E will say the word and ask the S to 
repeat it. The E then places the card back in the pile.) The E will 
choose both those Sb who volunteer and those S.s who do not. The E places 
a second word card on the flannel board and initiates the final activity. 
(This activity will continue for approximately 4 minutes. Total time 
for instructional lesson— approximately 16 minutes.) 

Upon completion of the lesson, the E tells the Sb that they did a 
good job, and would they please go and stand by their desks. The E will 
then ask the Ss to stretch — see if you can touch the sky. The Ss will 
then be asked to take their seats and pay attention. 

The E then tells the Sb that he would like them to answer some ques- 
tions. The E, tells the Sb as I call your name, raise your hand, and I 
will give you a booklet. Remember do not open it until I ask you to do 
so. (The E distributes the booklets and a pencil to each S, The E then 
slowly reads the instructions to the Sa as outlined in the directions for 
administering the test.) When the questions are answered, the E collects 
the booklets from the S.8, and thanks the S,s for their help. The E then 
returns the Sb to their classroom* 



Treatment A; 



Cutting tool Lesson (Placebo) 
Instructions to Students 
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Good morning (afternoon) boys* 

My name Is I work at the University of Wisconsin 

In Madison. At the university) people are studying how children learn* 
You can help us In our work by answering some questions for me. In a 
little while I am going to give you a booklet with some questions. I 
want you to do a good job In answering the questions. By doing a good 
Job you can help me find out what you know. First though* I want to 
talk to you about something very Interesting. 

The E then asks the ^s to Join him near a small table where a 
flannel board Is set up. The Sb will be asked to sit on the floor In 
A seml-clrcular fashion facing the flannel board. The E tells the Sjs 
that he Is going to show the Ss some words and that the E, would like 
the Ss to look at the words and study them. 

Verbal Labels: 

tools smooth-edge 
cutting tools scissors 
hard penknife 
■harp axe 
dull rip saw 

blade hack saw 

teeth two-man saw 

tooth-edge 

The E presents each word Individually and allows the Sb co view the words 
for 5 seconds. Upon completion of the aforesaid activity > the E Informs 
the ^8 that he Is going to say the words out loud* and that the S,s should 
repeat each word out loud. Then both the E and the S,8 will nay the words 
out loud together. (E presents each word Individually and Initiates the 



activity.) Upon completion of the activity, the E teltls the Ss that It 
%rould be fun to do It again, but first the E would like to mix the words 
<ip« (E shuffles the order of the word cards and repeats the previous 
procedure. Approximate time for completion of the above activities: 5 
minutes.) 

For the next activity, the E tells the Sa that the E would like to 
tell them about different kinds of tools . Tools are things that help us 
do work. (E places the appropriate verbal label word card on the flannel 
board and pronounces It, He then asks the S.s to repeat It. The E will 
verbally reinforce the Ss for their response.) The E Informs the S,s that 
he Is going to tell them about special kinds of tools — cutting tools . 
(E places the appropriate verbal label word card on the flannel board and 
pronounces It. He then asks the Ss to also pronounce It. The E will ver- 
bally reinforce the Ss for their response.) The E then removes the two 
previously described verbal label word cards and places drawings of the 
following cutting tools on the flannel board: a scissors, an axe , a pen- 
knife , a two-man saw, a hack saw , and a rl£ saw . The E tells the Ss that 
these are drawings of some cutting tools. Let*s say their names together. 
(The Z points to each drawing and places the appropriate verbal label 
word card beneath each drawing. The E then tells the S,s the appropriate 
name for each cutting tuol. The E will request the Ss to pronounce the 
name of each drawing along with the E,. The E will verbally reinforce the 
Sji after each drawing Is named.) Upon completion of this activity, the ]B 
Informs the S,s that he would like to say the names of the drawings one 
■ore time. (E repeats the procedure of saying the names of the cutting 
tools and of saying the names together with the S,8. The E will verbally 
reinforce the S,8 after each drawing Is named.) The.B then points to each 
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one of the drawings and asks the Ss If they can tell the E what each 
cutting tool Is used to cut. (The E calls upon each S Individually, re- 
inforcing the S for the correct response. If an inappropriate response 
it given, the E will supply the correct response and ask the S. to repeat 
the response. Approximate time for completion of the above activities: 
4 minutes.) 

Next, the E points to the blade of the penknife and asks the Ss if 
they know to what the E is pointing. (E awaits response from the Ss. If 
the 9a supply the correct response, i.e., the blade , the E repeats the re- 
iponse and verbally reinforces the Ss. If an Inappropriate response is 
given, the E supplies the correct response and asks the Sb to repeat it.) 
The E tells the Ss that there are two kinds of blades, some that have 
teeth, (E points to the teeth of the rip saw, hack saw> and two-man saw 
drawings), and some that don't have teeth, (E points to the drawings of 
the axe, penknife, and scissors). (E places the appropriate verbal label 
word card on the flannel board and pronounces it. He then asks the Ss 
to also pronounce it. The E will verbally reinforce the S.s for their re- 
sponse.) The E explains to the Ss that cutting tools that have teeth are 
called tooth-edBe cutting tools, cutting tools that don't have teeth are 
called smooth-edge cutting tools. (E places the appropriate verbal label 
vord cards on the flannel board. The E, pointing to the verbal label 
word card •tooth-edge', pronounces it and asks the Ss to repeat it twice. 
The E will reinforce the S.s after each response. The E repeats the pro- 
cedure, substituting *smooth-edge' for 'tooth-edge'.) The E tells the Ss 
that because cutting tools are made from hard metal they can be kept sharp . 
(I puts the appropriate verbal label word cards on the flannel board. 
The E points to the verbal label word card 'hard', pronounces it, and asks 
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the SjB to repeat It twice. The E will reinforce the Sb ai:ter each re- 
•poAse. The E repeats the procedure* substituting ^' sharp' for 'hard'.) 
The E then tells the Ss that when cutting tools are kept sharp thfiy cut 
easily, when cutting tools are dull cutting Is difficult. (The E places 
the appropriate verbal label word card on the flannel board. The E points 
to the word uard and pronounces the word for the SjB. The E then asks the 
Se to repeat the word twice. The E will verbally reinforce the Ss for 
their response. Approximate time for completion of described activities i 
3 minutes.) 

As a concluding activity to the Instructional lesson, the E will ask 
the SjB to come to the flannel board one at a time, and choose a cutting 
tool from a stimulus array that contains examples and non-examples of 
cutting tools. (Non-examples Include: a rake, a safety pin, a pencil, 
a needle, a bell, a nail, a fork, r. hammer* a screwdriver, a paper clip, 
an arrow, a eooib, and a spoon.) For example, a particular stimulus array 
night contain a hammer, a fork, a rake, a rip saw and a comb. The S, will 
be asked to choose the cutting tool. I.e., the rip saw. The S, will also 

be asked tq name the cutting tool and to tell If It Is a smooth-edge or 

/ 

a tooth-edge cutting tool. Five stimulus arrays will be presented to 
the SjB. (The E will verbally- reinforce the S,s for correct responses. If 
•in inappropriate response is given, the E will supply the correct respon|S6~^ 
and ask the S, to repeat the response. Approximate time for completion of 
the above activities t 4 minutes. Total time for instructional lesson- 
approximately 16 minutes.) 

. Upon completion of the lesson, the E will tell the S,8 that they did 
a good job, and would they please go and stand by thalr dnsks. The E^ 
will then ask the Sb to stretch see if you can touch the sky. The 8,8 
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vlll then be asked to take their seats and pay attention. 

The E Informs the S,s that he would like then to answer eone questions. 
The E tells the S,s as I call your nane» raise your hand, and I will give 
you a booklet. Remember do not open it until I ask you to do so. (E dis- 
tributes the booklets and a pencil to each S,. The E then slowly reads 
the instructions to the Sb as outlined in the directions for administering 
the test.) Mien the questions are answered, the E collects the booklets 
from the Ss and thanks the Ss for their help. The E thetn returns the Ss 
to their classroom. 
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Asseasmeat Bsttery — Main Study 
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ERIC 







Cm<> TtMlay'ii Date 

Cenetpe Of>vclo|HM>nt lA 
KUuiMltr, H.J., laglien, L.J., Slpple, T.8., and Kitienmcyer, C.C. 

M NOT TURM TKI PAOB UKTIL YOU AM TOU TO DO 80. 



Color Key 

B ■ Blue 
R ■ Red 
Y - Yellow 



PRACTICE TRIALS 

BEST COPY AVAILABLE 




Hop 
Itep 



CONCRETE LEVEL 



A 



Stop 




A 



Step 



Step 




□ A 



Hop 



step 




A A 11^ A 

8t«p 



XOBNTITY LEVEL 



9> 




10.« 



A 



I 



nt9p 



erJc 
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Concept Development IB 
Klausmeleri H. J., Inglson, L. J,, Sipple, T. S., Katzenmoycr, C. G. 



Stop 



ERIC / 



PRACTICE TRIALS 

^ BEST copy AVAILABLE 



, Put an X on tho drtwings on the risht that have exactly 
the eaae ihape ai the one on tho left. 



i$ □ CD ® 



stop 



B« Put an X on tho drawings on the right that have exnctly 
the aame ihape as the one on the left. You ean look 
taaok at the drawing on the left if you are not sure. 




□ 




Q 



o 



stop 



CUSSIFZCATORY LEVEL 



Alt an X on the drawlntct on the right that havo exactly 
the eane shape r s the one on the left* 





A 




Stop 



hit an X on the drawings on the right that have exactly 
the sano shape as the oiie on the left* 





□ CD 




Stop 



BEST COPY AVAILABLE 



9t Put an X on the drawines on the right that have exaotly 
the eaao Rliape ae the one on the left. 





□ LJ a\ 




a 





CD 



A S2 




□ 



stop 



SUPRAORDINATE/SUBORDINATR 




Are all of the three'^elded figures above equilateral 
triangles? 

a. Yes, all of them are equilateral triangles 

b. No, some of them are not equilateral triangles. 
0. No, none of them are equilateral triangles. 

d. I don*t knov. 



Are all of the equilateral triangles above triangles? 

a. No, only some of them are triangles. 

b. No, none of them are triangles. 
0. Yes, all of them are triangles, 
d. I don^t know. 



Stop 





Stop 



BEST COPY AVAIUBLE 





If you took all of the equilateral triangles and the 
rieht triangles above and put then in a group' there 
would be there wore throe-elded fi^urea. 

a. fewer of thorn than 

b. Bore of then than 

0. the rtute anount of them aa 
d. I don't know. 



a. Ko, oome of thda are not equilateral trianslea. 

b. Yoi, all of them are equilateral trianglea. 
0. No, none of them are c< lilateral trianglea. 
d. I don't know. 



Stop 





stop 
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8* Are all of the eisall figures above equilateral 
triangles? 

a. No, soae of them are not equilateral triangles. 

b. Yes, all of then are equilateral triangles, 
e. No, none of thea are equilateral triangles, 
d. I don't know. 

Stop 





Are all of the triangles above polygons? 

a. No, none of then arv^ polygons. 

b. Yes, all of then are polycpns. 
0. No, only soae of thea are polygons, 
d. I don*t knov. 



8top 
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BEST COPY AVMUBIE 




□ 




10. Are til of the polygons above trlengles? 

a. NOf some of then are not trianglM* 

b. Yes, all of t.hem are triangles. 

. e. No, none of them are triangles, 
d. I don't know. 



Stop 




Q] 




If you took all of the triangles and the rectangles above 
and put them in a group there would be there were 

polygons. 

a. fewer of them than 

b« more of thorn than 

Ct the same amount of them as 

d. X don*t know 



Stop 
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DISCRIMINATING ATTRIBUTES 



X8«t Below are four drawings. Put an X on the one that Is 
different from the other three. 



czrlXnA 



stop 



la.h Below are four drawings. Put an X on the one that is 
different from the other three. 



stop 



BEST COPY kVAILABLE 



1340 Below are four drsvings. fut an X on the one that is 
different from the other three. 



stop 



Conotpt Oevelopaent IC 
naiMMier, R. J., inglsoD, L. j., Slpple, t/s., btMiaeyer, C. G 



Stop 



PROBLEM SOLVING 



BEST COPY AVAILABLE 



Angles X. Y, and Z have exactly 
the sane number of decrees. 
Suppose that side £ is 2 inches 
Ions. HOW lonR is side x7 

a. 1 inch 

b. 2 inches 
o. 3 inches 

d. It is impossible to tell 
without neasuring. 

e. I don't know. 



Stop 



2 



Suppose that one side of this 
equilateral triangle is 2 inches 
long. The perimoter of the 
triangle would be 

a. 12 inches 

' b. 6 inches 

c. 3 inches 

d. It is impossible to tell 
without measuring. 

e. I don't know. 



Stop 
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BEST COPY AVAILABLE 



3A 




Line V bisects the upper an^le 
of this equilateral triangle. 
Suppose that side z is 2 inches 
long. How many degrees are in 
angle Y? 

a. 30' 
0. 90* 

d. It is inpossible to tell 
without neasuring. 

e. I don't know. 



Stop 



3B 




Line V bisects the upper angle 
ot this equilateral triangle. 
Suppose that side z is 2 inches 
long. Line w woulST then be: 

a. 1 inch 

b. 3 inches 
e. 3 inches 

d* It is impossible to tell 
without measuring. 

0. - I don* t know. 



Stop 



BE$T COPY AVAILABLE 



Bidet u , V and w are of equal 
lengthT Row many deffreea arm 

In rn'M* V? 

a. 60* 

b. 90* 
0. 120* 

d. It la impossible to tell 
without measuring. 

e* X don't know. 



Stop 



One aide of this oquilateral 
triangle is 2 inches long. 
Suppose that there uus a eecond 
triangle tint was similar to thia 
one. How long would one side of 
the similar triangle be? 

a. 1 inch 

b. 2 inches 

c. 3 inches 

d. It is impossible to tell 
without measuring. 

e. I don't know. 
Stop 
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Concept Development ID 
KUuemeier, H. J,, Znglion, L. J,, Sipple, T. S., Kfttsenmeyer, C. 0, 



Stop 



ERIC 
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VOCABULARY 

BEST COPY AVAIUIBLE 



Suppoie that •Idei x nnd y. are 

Moh 3 Inches long," Choose the 
one answer «hlch best describes 
hom side x is like ei'do Side 
X and side « 

a. are of even length . 

b* are of equal length. 

e* coincide in length^ 

d. I don*t know. 



Stop 



A 




Group 2 



ERIC 



A 



Vhich one nnme best fits all of 
the drawlnffs inllToup 1 but does 
not fit all of the drawings in 
Group 2? 



Group I 

b. trapesoids 



Oo L 



0. triangles 
d. rectangles 
0. I don't know. 



Step 
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A 



Group 1 



ERIC 



BEST COnr AVAILABLE 



3 



VSmt is tbo one word that beat 
indiofttos what the arrdw ii 
pointing at? 

a. angle 

b. line 

c. aide 

d. base 

'•• X doa*t know. 



Stop 



Vhioh one name best fits all of 
the drttwinss inlGruup 1 but does 



A I ' \ the drttwinss in Group 1 but do' 

not fit. all of the drawings in 
I I I Group a? 



a* sjmnetrical figures 
b. closed figures 
I I y e. regular 'figures 



Group 2 



d. I don*t know. 



Stop 
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aA 



What it the one word that beit 
indicates what eaoh arrow 
pointing to? 

a. anile 

b. Yertes 
0. lide 

d. itralcht edse 

e. I don*t know. 



Stop 



Which one name beat i*tn all of 
the drawinzi inT^Sup 1 but dooe 
not fit all of the drawing! in 
Oroup 27 

a. lealeae trianglea 

Oroup I b. right triangles 

0. . obtttie tSriangloe 

d. equilateral trianglea 

e. I dOB*t know. 
Oroup a 




Stop 



ERIC 



o 



Which ont name best fits hll of 
the drawings in~Uroup 1 but does 
not fit all of the drawings in 
Group 27 



Group 1 a. tyBgaetrioal figures 

b, sinple figures 

A . ^ 0* regular figures 

0 d. I don*t know. 

Group 2 



Stop 



Appendix F 
Maature of Subjects* Attention 
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Heasure of Subject's Attentlveness 

Znstruetlons to Observer: 

At two minute Intervals* obf-erver vlll note the degree of each S,*s 
attending to the on going taskt Possible activities for Ss no be engaged 
In are: 

A. listening to B*s Instructions and observing E 
B* responding to'^*s Instructions 
C. naniRuli^tlng stlmu. us materials 

After each two minute Interval, observer should note the activity -and 
each S*s attentlveness* 



Tiae-2:00 



8, 



Activity Sj 



Tlme-4:00 



Si 



S. 



S, 



8, 



Activity Sj 



Not Attending Attending Attending 
Attending A Small Half Of A Large 
Amount Of The Time Amount Of 
The Time The Time 
OX 25% 50% 75% 



Attending 
All Of The 
Time 

100% 



8, 



Time-6:00 



8. 



Avtlviwy ,^ S, 
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8, 



TlBM-8:00 

h 

Activity 

Tlme-10:00 

S 



1 
^2 



Activity Sj 
Tine-12iOO 

h 

Activity Sj 



Tlne-14:00 

8 



1 



20% 



Not Attending Attending Attending Attending 
Attending A Snail Half Of A Large All Of The 
ABOunt Of The Time Amount Of Time 
The Time The Time 
OX 25% 50X 75% 100% 



Activity, 



Appandlx 6 
TMchtr BvAluatlon Pen 



Evaluation of Clasvroom Instruction on 
a Select Nunber of Words 



Please Indicate wMch of the following words your class has studied 
since the beginning of the current school year. Also, please Indicate to 
the ^est of your knowledge whether or not your class has received Instruc- 
tion in prior school years on the ^rds listed below. 



Yes No If Yes, Please Give 

Approxlnate Date 

polygon 
pentagon 
regular pentagon 
triangle 

equilateral triangle 

perimeter 

open figure 

closed figure 

simple figures 

•oftle 

shapes 

sides 

equal 

three 

five 



Signature, 



Appendix H 
Raw Data for Levels Subtests 
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I 



i 



HHMMHMHOMM mcOHMHOMHC^CO 



I . 



i 



eor^MMfooeor^oococo coooeoooooeocococor^ 



i 

1 



er|c 



I 



€oa)€0(/)r^oooococoeD 8 cocococooooococoeoco 

1 
I 

^ H CM ^ ^ ^ ^ ^ O 
jg HHHHHHHHHN 
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I 



HN«0HONM<nHr> H CO O H M H CO CO CO e 



I 
I 



I 



COCOCOCOQOCOCOCOQOCO 



erJc 



I 



i 

8 
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! 



<»>H(n<«(neioeeN «• ii>^ tf> lo m n e n ^ 



HNeeeONONH NHNHeeNHON 



i r 



m 

i 



1 



•tflororoMoeroroioae to t<» oo ee ee « r<* m « ee 



• ee««a>aDr««« h to « • ee « oeo m com 
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8 



8 

i 
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I 



(n (nM n N en H fON 10 en h n h n mm Hf^ m 



I 

S 



I 



€O9OCO00€0COQO€0W0O 



CO 00 «0 00 00 «0 flO 00 00 H h» 00 r« OO 00 00 00 00 00 00 



f 



8 



} 
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« n m *<r tn m n n o n n <n m •» 



1 ' 



NnooMHH«snH o n «s o «s «s H H m <n 



i 



I 



1 



«r^QO«QO€or^opcece cececof^cocoMoor^QO 



ooooeoooeoeor^cococo 8 oo«ocor^coco«coooco 



I 



S 



S OS o\ <h ^ o\ OS OS S 

i 
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i 



1 I 



H94HOH9>iHHHfFi Q <n O H H H O O O M 



I 



N H tn «n m «n N n <n <^ HHHHnNinHMM 



flD « N « OP N flo tf> 00 00 ee r« flo 00 «o CO «e 



M 00 00 00 00 00 e 00 00 00 a oo r% oe oo oo oe oo oe oo 
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t 

1 



tn m <4 N m «9 N 



1 



! 



«oooooooooooor«fle«e 



COCOCOflOOOOOOOOO^^ 



H 



r%«OflO«aofloeeoooooo 
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t 

I 



lOiAo^mn in N H <n n CM m 



1 1 



oof^HOHomNm h h o m en o m <n cm m 



I 



8 



ttKae«oao«e«e«or^« « « eo « « « ee m « « 
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